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(54) Novel microbicidal arylphenyl 
ether derivatives 

(57) The invention relates to novel 
arylphenyl ether derivatives of the 
formula 



/V 



Ar—0 




wherein 

Y is — CH= or — N=, 

R a and R b , each independently of 
the other, are hydrogen, halogen, 
C, — C 3 alkyl, — C 3 alkoxy or nitro, 

Ar is phenyl or naphthyl, each 
unsubstituted or mono- or 
polysubstituted by halogen, 
C n — C 7 alkyl, C n — C 7 alkoxy, nitro 
and/or CF 3 , 

U and V, each independently of the 
other, are C, — C 12 alkyl which is 
unsubstituted or substituted by 
halogen orC^ — C 6 alkoxy, or together 
form one of the following alkylene 
bridges 



or 



wherein 

R, and R 2 , each independently of 
the other, are hydrogen, C, — C 12 alkyi 
or C, — C 12 alkyl which is mono- or 
polysubstituted by halogen; phenyl or 
phenyl which is mono- or 
polysubstituted by halogen and/or 
C t — C 3 alkyl; or are the — CH 2 — Z — R 7 
group, wherein 

Z is oxygen or sulfur and 

R 7 is hydrogen, C 1 — C 8 alkyl or 
C 1 — C 8 alkyl which is substituted by 

— C 2 alkoxy; C 3 — C 4 alkenyl, prop-2- 
ynyl, 3-haioprop-2-ynyl, phenyl or 
phenyl which is mono- or 
polysubstituted by halogen, 
C, — C 3 alkyl, — C 3 alkoxy, nitro 
and/or CF 3 ; benzyl or benzyl which is 
mono- or polysubstituted by halogen, 
C n — C 3 alkyl and/or C, — C 3 alkoxy, 

R 3 , R 4 and R^ each independently 
of the other, are hydrogen or 
C, — C 4 alkyl, the total number of 
carbon atoms in R 3 , R 4 and R 6 not 
exceeding 6, and 

R 6 is hydrogen or — C 3 alkyl, 

together with the acid addition salts 
and metal complexes thereof. These 
compounds may be used in 
agriculture or related fields for 
controlling phytopathogenic 
microorganisms, and as antimycotic 
a no/or anticonvulsive and anxiolytic 
agents in the pharmaceutical field, for 
example for controlling parasitic fungi 
in warm-blooded animals and/or for 
treating different forms of epilepsy, 
states of anxiety, tension and. 
excitation, and/or manic states of 
mind. 
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SPECIFICATION • 
Novel microbicidal arylphenyl ether derivatives, production thereof and use thereof 

The present invention relates to substituted arylphenyl ether derivatives of the formula I below, 
and to the acid addition salts and metal complexes thereof. The invention also relates to the production 
of these compounds as well as to agrochemicai compositions and pharmaceutical preparations which 
contain at least one compound of the formula I as active ingredient to the production of these 
compositions and preparations and to the use thereof, and further to a method of treating plants for 
controlling or preventing attack by phytopathogenic microorganisms. 

The arylphenyl ether derivatives of this invention have the formula 

M 



10 



15 



20 



25 



4f- 




(I), 



10 



wherein * 
Yis— CH=or— N=, 

R~ and R b , each independently of the other, are hydrogen, halogen, C, — C 3 alkyl, C, — C 3 alkoxy or 

nitro, 

Ar is phenyl or naphthyi, each unsubstituted or mono- or polysubstltuted by halogen, c, — c 7 alkyi, 1 5 
C- — C 7 alkoxy, nitro and/or CF 3 . • 

U and V, each independently of the other, are C, — C 12 alkyl which is unsubstituted or substituted 
by halogen or C n — C 6 alkoxy, or together form one of the following alkylene bridges 



? 7 h \ ft 6 <~\ 



wherein 

R n and R 2 , each independently of the other, are hydrogen, C,— C 12 alkyl or C n — C 12 alkyl which is 
mono- or poiysubstituted by halogen; phenyl or phenyl which is mono- or polysubstituted by halogen 
and/or C, — C 3 alkyl; or is the — CH 2 — Z — R 7 group, wherein 

Z is oxygen or sulfur and 

R 7 is hydrogen, C 1 — C e alkyl or C, — C fi a!kyl which is substituted by C, — C 2 alkoxy; C 3 — C 4 alkenyl, 
prop-2-ynyl, 3-haloprop-2-ynyl, phenyl or phenyl which is mono- or polysubstituted by halogen 
C t — C 3 alkyl, C, — C 3 alkoxy, nitro and/or CF 3 ; benzyl or benzyl which is mono- or polysubstituted by 
halogen, C, — C 3 alkyl and/or C n — C 3 alkoxy, 

R 3 , R 4 and R 5 , each independently of the other, are hydrogen or C, — C 4 alkyl, the total number of 



30 carbon atoms in R : 



R 4 and R 5 not exceeding 6, and 



20 



25 



30 



R 6 is hydrogen or C, — C 3 alkyl, * 
together with the acid addition salts and metal complexes thereof. 

As unsubstituted or substituted phenyl or naphthyi, the substituent Ar has e.g. the formula 



or 




35 wherein R c , R d and R e , each independently of the other, are hydrogen, halogen, C, — C^lkyl, 

C 1 — C 7 alkoxy, nitro or CF 3 . 

Depending on the number of indicated carbon atoms, the term "alkyl" by itself or as moiety of 

another substituent will be understood as meaning e.g. the following groups: methyl, ethyl, propyl, 

butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl or dodecyl, and the isomers thereof, e.g. 
40 isopropyl, isobutyl, tert-butyl, sec-butyl, isopentyl etc. Alkenyl denotes e.g. propen- 1 -yl, allyl, buten-1 -yl, 

buten-2-yl or buten-3-yl. Throughout this specification, halogen denotes fluorine, chlorine, bromine or 

iodine, with chlorine or bromine being preferred. 

The invention relates both to the free compounds of the formula I and to the acid addition salts 

thereof with inorganic and organic acids, and likewise to their complexes with metal salts. 



35 



40 
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10 



15 



20 



25 



30 



Salts of this invention are in particular addition salts with inorganic or organic acids which are 
physiologically tolerable with respect to the envisaged utility. 

Examples of inorganic and organic acids which are physiologically tolerable with respect to the 
utility as microbicides in plant protection, are hydrohaiic acids, e.g. hydrochloric, hydrobromic or 
hydriodic acid, sulfuric acid, phosphoric acid, phosphorous acid, nitric acid, unsubstituted or 
halogenated fatty acids such as acetic acid, trichloroacetic acid and oxalic acid, or sulfonic acids such as 
benzenesulfonic acid and methanesulfonic acid. 

Acids which are physiologically tolerable in respect of the utility as medicament, i.e. 
pharmaceutical^ acceptable acids, are e.g. pharmaceutical^ acceptable-mineral acids such as 
hydrohaiic acids, e.g. hydrochloric, hydrobromic or hydriodic acid, nitric acid, sulfuric acid or phosphoric 
acid, pharmaceutical^ acceptable carboxylic and sulfonic acids such as aliphatic monocarboxylic acids 
and optionally hydroxylated dicarboxylated acids, e.g. acetic acid, fumaric acid, maleic acid, malic acid 
or tartaric acid, and also aliphatic or aromatic sulfonic acids such as lower alkanesulfonic acid or 
unsubstituted or substituted benzenesulfonic acid, e.g. methanesulfonic acid, ethanesulfonic acid, 
benzenesulfonic acid, p-toluenesulfonic acid and p-bromobenzenesulfonic acid, as well as sulfamic 
acids, e.g. N-cyclohexylsulfamic acid. 

Metal complexes of formula i consist of the basic organic molecule and an inorganic or organic 
metal salt, e.g. the halides, nitrates, sulfates, phosphates, tartrates etc. of copper, manganese, iron, zinc 
and other metals. The metal cations may exist in different valence states. 

The compounds of formula I are oils, resins or solids which are stable at room temperature and 
which possess very valuable physiological properties, such as microbicidal; e.g. phytofungicidaj and 
pharmacological properties, in particular antimycotic as well as anticonvulsive and anxiolytic properties. 
They may therefore may be used, on the one hand, in agriculture or related fields for controlling 
phytopathogenic microorganisms and, on the other, as antimycotic and/or anticonvulsive and anxiolytic 
agents in the pharmaceutical field, for example for controlling parasitic fungi in warm-blooded animals 
and/or for treating different forms of epilepsy, states of anxiety, tension and excitation, and/or manic 
states of mind. 

An important group of microbicides for use in plant protection comprises compounds of the 
formula I, wherein Y is — CH= or — N=. each of R B and R b independently of the other is hydrogen, 
halogen, C, — C^lky!, C, — C 3 alkoxy or nitro; Ar is the group 



10 



15 



20 



25 



30 



35 



or 



a 



wherein 

R c , R d and R e , each independently of the other, are hydrogen, halogen, C, — C 3 alkyl, C, — C 3 alkoxy, 
nitro or CF 3 , 

U and V, each independently of the other, are C, — C 12 alkyl or tog ether form one of the following 
alkylene bridges 



K 



Ro R/ 



or 



35 



wherein 

R, and R 2 , each independently of the other, are hydrogen, C n — C 12 alkyi or C, — C 12 alkyl which is 
40 mono or polysubstituted by halogen, or are phenyl or phenyl which is mono- or polysubstituted by 
halogen and/or C, — C 3 alkyl, or are the — CH 2 — Z — R 7 group, in which 
Z is oxygen or sulfur and 

R 7 is hydrogen, C, — C 8 alkyl or C, — C e alkyl which is substituted by C, — C 2 alkoxy, or is 
C 3 — C 4 alkenyl, prop-2-ynyl, 3-haloprop-2-ynyl, phenyl or phenyl which is mono- or polysubstituted by 
45 halogen, C, — C 3 alkyl, C 1 — C 3 alkoxy, nitro and/or CF 3 , or is benzyl or benzyl which is mono- or 
polysubstituted by halogen, — C 3 alkyl and/or C, — C 3 aikoxy, • 

R 3 , R 4 and each independently of the other, are hydrogen or — C 4 alkyl, the total number of 
carbon atoms in R 3 , R 4 and R 5 not exceeding 6, and 
R 6 is hydrogen or — C 3 alkyl, 
50 and the acid addition salts and metal complexes thereof. This subgroup will be designated group la. 

A preferred group of agriculturally useful microbicides comprises compounds of the formula I, 



40 



45 



50 



s 
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including their salts and metal complexes, wherein Y is 
independently of the other is hydrogen, halogen or C, 



IH= or — N=, each of R a and R b 
: 3 alkyl, Ar is the group 




wherein each of R c , R d and R e independently of the other is hydrogen, CF 3 or C — C 3 alkyl, and U and V 
5 are as defined for formula I. This group will be designated group lb. 

Preferred microbicides within subgroup lb are those compounds of the formula I, wherein each of 
U and V independently of the other is C,— C 3 alkyl or together form one of the following alkylene groups 




or 



10 



15 



10 



wherein each of R„ R 2 , R 3 , R 4 and R 5 independently of the other is hydrogen or ^i— C^kyl the total 
number of carbon atoms in R 3 , R 4 and R 5 not exceeding 6. This group will be designated group lc. 

A further preferred group of agriculturally useful microbicides comprises compounds of the 
formula 1, wherein Y is — CH= or — N=, Ar is as defined for formula 1, each of R a , R b , R f R d and R 
independently of the other is chlorine, bromine, fluorine, methyl, methoxy or nitro; each of U and v 
independently of the other is C n — C 3 alkyl or together form one of the alkylene groups as def, " e ^ r R 
formula I, wherein each of *s «**«^^ 1 5 



oV^Is'-Lch^— 0— R 7 , in which R 7 "is C,— C 3 alkyl, C 2 — C 4 alkyl which is substituted by C,— C 3 alkoxy, or 
is r — c.alkenyl or phenyl. This group will be designated group Id. 

Particularly preferred microbicides within group Id are those in which U and V together form an 
unsubstituted or a simply substituted, ethylene or propylene bridge. This group will be designated group 

20 Accordingly, the following individual compounds may be cited as exemplifying particularly 

preferred compounds for use in agriculture: 

2-[p-(phenoxy)phenyl]-2-[1-(1 H-1 ,2,4-tri azolyl) methyl] -4-methyl- 1 ,3-dioxane. 
2-[p-(phenoxy)phenyl]-2-[1 -(1 H-1 ,2,4-triazoiyl) methyl]-4-ethy I- 1 ,3-dioxane, 
25 2-[p-(phenoxy)phenyl]-2-[1 -(1 H-1 ,2,4-triazolyl)methyl]-4-methyl-1 ,3-dioxolane, 

2-[p-(phenoxy)phenyl]-2-[1-(1H-1,2,4-triazoiyl)methyi]-4-ethyl-1,3-dioxolane. m 

Interesting compounds of the formula I in respect of their antimycotic activity are those belonging 
to the group If, wherein Y is — CH= or — N=, each of R a and R b independently of the other is hydrogen, 
halogen or C, — C 3 alkyl, Ar is the group 



30 



wherein each of R c , R d and R e independently of the other is hydrogen, halogen, CF 3 , C, — C 3 alkyl, 



C, — C 3 alkoxy, and U and V are as defined for formula 1. 

Within subgroup If, preferred compounds of the formula 1 in respect to their antimycotic activity 
are those in which each of U and V independently of the other is C — C 6 alkyl, C 2 — C 4 alkyl which is 
35 unsubstituted or substituted by halogen or C,— C 2 alkoxy, or together form one of the following alkylene 



20 



25 




30 



35 



groups 




or 



wherein each of R v R 2 , R 3 , R 4 and R 5 independently of the other is hydrogen or C — C 4 aikyl, the total 
number of carbon atoms in R 3 , R 4 and R 5 not exceeding 6. This group will be designated group Ig. 
40 Within subgroup Ig, preferred compounds of the formula I in respect of their antmnycotic activity 

are those in which U and V together are the alkylene group 

CH 2 0R 7 



40 



wherein R 7 is C n — C 4 alkyl, C 2 — C 4 alkyl which is substituted by C t - 
prop-2-ynyl. This group will be designated group Ih. 



, — C 2 alkoxy, or is C 3 — C 4 alkenyl or 



4 
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A further preferred group of compounds ot the formula i having antimycotic activity comprises 
those in which Y is — CH=, Ar is as defined for formula I, each of R 8 and R b independently of the other is 
hydrogen, methyl, chlorine or bromine, each of R c , R d and R e independently of the other is hydrogen, 
fluorine, chlorine, bromine, methyl, methoxy, CF 3 or nitro, each of U and V independently of the other is 
5 C, — C 3 alkyl which is unsubstituted or substituted by C, — C 2 aikoxy or chlorine, or together form one of 5 
the alkylene groups as defined for formula I, wherein each of R v R 2 , R 3 , R 4 , R 5 and R 6 independently of 
the other is hydrogen or C t — C 3 alkyl, or R, is — CH 2 0R 7 , wherein R 7 is C, — C 3 alkyl, C 2 — C 3 alkyl which is 
substituted by C, — C 2 alkoxy, or is C 3 — C«alkenyl. This group will be designated group li. 

The following individual compounds may be cited as exemplifying particularly preferred 

1 0 compounds having antimycotic activity: 1 o 

2-[p-(phenoxy)phenyl]-2-[1 -(1 H-1 ,2,4-triazolyl)methyH-4-methyl-5-methyl-1 ,3-dioxolane; 
2-[p-(phenoxy)phenyl]-2-[1 -(1 H-1 ,2,4-triazolyl) methyl] -1 ,3-dioxane; 
2-[p-(phenoxy)phenyl]-2-| [ 1 -imidazolylmethyl)-4-ethyi-1 ,3-dioxolane; 
2-[p-(2,4-dimethylphenoxy)phenyl)-2-{1 -imidazoiylmethyl)-4-ethyl-1 ,3-dioxolane; 

1 5 2-[p-(3-chlorophenoxy)phenyl]-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 1 5 

2-[p-(4-chiorophenoxy)phenyl]-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 
2-{p-{3-trifiuoromethylphenoxy)phenyI]-2-(1-imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 
2-[p-(4-chloro-3-methylphenoxy)phenyl]-2-(1-imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 
2-[p-(3,4-dichlorophenoxy)phenyl]-2-(1-imidazolylmethyI)-4-ethyl-1,3-dioxolane; 

20 2-[p-(2,5-dichlorophenoxy)phenyl)-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 20 
2-[p-(3,4-dichlorophenoxy)phenyl]-2-(l-imidazolylmethyl)-4-methoxymethyl-1,3-dioxolane; 
2-[p-(4-fluorophenoxy)phenyl)-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane; 
2-[p-(4-fluorophenoxy)phenyl]-2-(lHmidazolylmethyl)-4-methyl-5-methyl-1,3-dioxolane; 
including their respective pharmaceutical^ acceptable acid addition salts, processes for their 

25 production, pharmaceutical preparations containing them, and their use as medicaments. 25 
Interesting compounds of the formula I in respect of their anticonvulsive and anxiolytic activity are 
those belonging to the group Ij, wherein Y is — CH= or — N=, each of R a and R b independently of the 
other is hydrogen, halogen or C, — C 3 alkyl, Ar is phenyl or phenyl which is substituted by C, — C 3 alkyl, 
C, — Cgalkoxy, CF 3 or halogen, and U and V are as defined for formula I. 

30 Within subgroup Ij, compounds of the formula I having distinctly useful anticonvulsive and 30 

anxiolytic properties are those in which Y is — CH= or — N=, each of R a and R b independently of the 
other is hydrogen, methyl, chlorine or bromine. Ar is phenyl or phenyl which is substituted by halogen, 
methyl or CF 3 , and each of U and V independently of the other is C, — C 3 alkyl, C 2 — C 3 alkyl which is 
unsubstituted or substituted by C, — C 2 alkoxy, or together form one of the following alkylene groups 



35 




or r^A 35 



wherein each of R,, R 2 , R 3 , R 4 and R 5 independently of the other is hydrogen or — C 4 alkyl, the total 
number of carbon atoms in R 3 , R 4 and R 5 not exceeding 4. This group will be designated group Ik. 

A further preferred group of compounds having pronounced anticonvulsive and anxiolytic 
properties comprises those in which Y is — CH= or — N=, R a and R b are hydrogen, Ar is phenyl or phenyl 
40 which is substituted by halogen or methyl, and U and V together are a group of the formula 40 

R. 



wherein R 2 is C, — C 4 alkyl such as methyl or ethyl, or C, — C 3 hydroxyalkyl such as hydroxymethyl or 2- 
hydroxyethyl, or C, — C 2 alkoxy — C, — C 2 alkyl such as methoxymethy! or ethoxymethyl. This group will be 
designated group II, 

45 The following individual compounds may be cited as exemplifying particularly preferred 45 

compounds having anticonvulsive and anxiolytic properties: 

2-[p-(phenoxy)phenyl]-2-[1-(1 H-1 ,2,4-triazolyl) methyl]- 1 ,3-dioxane; 

2-[p-(4-chlorophenoxy)phenyl]-2-(1-imidazolylmethyl)-4-ethyl-1,3-dioxojane; 

2-[p-(4-chloro-2-methylphenoxy)phenyl]-2-(1-imidazolylmethyl)-4-methoxymethyl-1,3-dioxolane; 
50 2-[p-(phenoxy)phenyl]-2-(1 -{1 H-1 ^ f 4-triazolyl)methyl]-4-hydroxymethyl-1 ,3-dioxolane; 50 

2-{p-(4-fluorophenoxy)phenyl]-2-(1 -imidazoIylmethyl)-4-ethyl-1 ,3-dioxolane; 

2-[p-(4-fluorophenoxy)phenyl]-2-(1 -imidazolylmethyl)-4-hydroxy methyl- 1 ,3-dioxolane; 

2-[p-(4-fluorophenoxy)phenyl]-2-[l -{1 H-1 ,2,4-triazolyl) methyl]-! ,3-dioxane 

together with their respective pharmaceutically acceptable acid addition salts, processes for their 
55 production, pharmaceutical preparations containing them, and their use as medicaments. 55 



GB 2 098 607 A 



J* 



The compounds of formula I may be obtained by 
A) condensing a compound of the formula II 



(UK 



wherein Me is hydrogen or a metal cation, with a compound of the formula 111 




Ar—0 



wherein X is a leaving group, or 

B) in a compound of the formula IV 

X 

converting the carbonyl group into a group of the formula V 



C CHn—X 



WM 5 



(V) 



10 



10 



(IV) 



C) condensing compounds of the formulae VI and VII 

fa 



or 



Ar—0 




(Vn and X 2 — R 7 (VII), 



wherein one of the radicals X, and X 2 is hydroxyl or mercapto which may be in salt form, e.g. of the 
formula — Z — Me, and the other is a leaving group X, or both X, and X 2 are hydroxyl groups, with each 
1 5 other to give compounds of the formula I, wherein U and V together are a group of the formula 1 5 

_CH 2 — CH{CH 2 2R;)— and R? is a radical which differs from hydrogen, or 
D) condensing compounds of the formulae VIII and IX 



AR — X 3 (VIII) and X L 




(IX), 



wherein one of the radicals X a and X 4 is an O-Me group, in which Me is hydrogen or preferably a metal 
20 cation, and the other is a radical which is replaceable by aryloxy, with each other, or 
E) subjecting a compound of the formula 



20 



Ar—O—C—0 




(X) 



to intramolecular decarboxylation and, if desired, converting a resultant compound into another 
compound of the formula I and/or converting a free compound into an acid addition salt, an acid 
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addition salt into the free compound or into another acid addition salt, or converting a free compound or 
acid addition salt into a metal complex. 

Examples of metal cations Me are alkali metal cations, e.g. lithium, sodium or potassium cations, 
or alkaline earth metal cations, e.g. magnesium, strontium or barium cations. 
5 Leaving groups are e.g. reactive esterified hydroxyl groups, such as hydroxyl groups which are 5 

esterified with a hydrohalic acid, e.g. with hydrofluoric, hydrochloric, hydrobromic or hydriodic acid, or 
with a lower alkanesulfonic acid, an unsubstituted or substituted benzenesulfonic or a halosulfonic acid, 
e.g. with methanesurfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid or 
fluorosuifonic acid. 

1 0 The reaction of an azole of the formula II 1 0 

Me-< J (l,, < 

wherein Y is CH= or — N= and Me is preferably a metal atom, especially an alkali metal atom, with a 

compound of the formula 111 



ft 



Ar—0—( J C CH 2 — X <"», 




U V 

1 5 wherein Ar, R , R^ U and V are as defined for formula I and X is e.g. halogen, in particular chlorine, 1 5 

bromine or iodine, or benzenesulfonyloxy, p-tosyloxy, trifluoroacetyloxy or, preferably, lower 
alkylsulfonyloxy, e.g. mesyloxy, is preferably conducted in a relatively polar but inert organic solvent, e.g. 
N N-dimethyl formamide, IM,N-dimethyi acetamide, dimethyl sulfoxide, acetonitnle, benzonitnle and the 
like Such solvents may be employed in combination with other inert solvents such as aliphatic or 

20 aromatic hydrocarbons, e.g. benzene, toluene, xylene, hexane, petroleum ether, chlorobenzene, 20 
nitrober«ene^etc^ ^ bromine an a|kaIi iodide (sucn as Na | or K |) may conveniently be added ^ order 
to speed up the reaction. Elevated temperatures in the range from 0° to 220°C, preferably from 80 to 
1 70°C are advantageous. It is advantageous to heat the reaction mixture under reflux. 

25 Where Me in formula II is hydrogen, the process is carried out in the presence of a base. Examples 25 
of suitable bases are inorganic bases such as the oxides, hydroxides, hydrides, carbonates and 
bicarbonates of alkali metals and alkaline earth metals, as well as organic bases e.g. tertiary amines 
such as triethylamine, triethylenediamine, piperidine, pyridine, 4-dimethylaminopyridine, 4- 
pyrrolidylpyridine etc. . , . - „ 

30 in this process variant, and in the subsequent ones, the intermediates and final products may De 30 
isolated from the reaction medium and, if desired, purified by one of the methods conventionally 
employed, e.g. by extraction, crystallisation, chromatography, distillation etc. 

The conversion of the carbonyl group in compounds of the formula IV into the group of the formula 
V is carried out by reaction with an orthocarboxylic acid C,— C 12 trialkyl ester, the C t — C 12 alkyl groups of 

35 which may be substituted by halogen or C,— G 6 alkdxy, or in the presence of an acid, with at least 2 35 
moles of a monohydric alcohol of the formula U — OH (Va), to give compounds of the formula I in which 
U and V are identical unsubstituted or substituted C, — C 12 aikyl groups, or by reaction with a diol of the 
formula Vb 

HO— U — V— OH (Vb) 

40 to give compounds of the formula I, wherein U and V together are one of the alkylene bridges defined at 40 
the outset. In the foregoing, Ar, Y, R a , R^ U and V are as defined for formula I. 

This ketalisation reaction may be carried out in similar manner to already known ketalisation 
reactions, e.g. in similar manner to the preparation of 2-bromomethyl-2,4-diphenyl-1 ,3-dioxolane 
[Synthesis, 1 974 (I), 23]. 

45 In the preferred embodiment of the ketalisation, both reactants are heated for several hours under 45 

reflux together with an azeotrope former in a conventional organic solvent. Examples of suitable 
azeotrope formers are benzene, toluene, xylene, chloroform or carbon tetrachloride. To hasten the 
reaction it may be convenient to add a strong acid, e.g. p-toluenesulfonic acid. Examples of organic 
solvents which may be used are in this case aromatic hydrocarbons such as benzene, toluene, xylene 

50 etc., saturated hydrocarbons such asn-hexane, or saturated halogenated hydrocarbons such as 1,1,1- 50 

trichloroethane. m/ . .... 

The ketalisation may also be carried out by other methods, e.g. by reacting a ketone (IV) which has 
been ketalised with an alcohol or phenol which differs from the alkanol or diol of the formula Va or Vb 
respectively, and effecting transketalisation with an excess of alkanol Va or diol Vb to a compound (I). 
55 The starting material may be obtained by one of process variants A), D) and E). 55 
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Compoundsoftheformu.a '.^^ ' . 

are obtained e.g. by reaction ^'^^^^^^ preferably carried out in an inert organ.c 
wherein X, is a -ZH group end X 2 « a 9«>"P ^IctioTare ™ N-dUethyl formamide. N.N-dimethyl 
solvent. Examples cf suitable solvents fo ^ ts J^°^S e Vmethyl-3-pentanone etc. Mixtures 
5 aceW,de>examethylphosphor^ 

with other inert solvents, e.g. with B ™"™^^™SS?5? the reaction in the presence of a base in 
also be used. In some cases . may be ^JJ'J* » £ le bases are alkali metal hydrides o, -alkali metal 
order to speed up the reaction rate. Examples ' « 8 "™°» D convert the compound of the formula VI 
carbonates. It may also be ^^^^^^S^eactioo of VI with a sodium 

be reacted in similar manner. „„ mr , niin(te of the formulae VI end VII, wherein X, and Xj are 

In the condensation reaction of ^pounds °f ™!° r ™' ae h reac tants can be heated under 
hydroxyl, to give compounds of the formula I in which 2 the react5on mixture as an 
reflux in a suitable solvent, while *™»«~S£22Sl. u* »5£S or the alcohol H0-R 7 itself. 
20 azeotrope. Suitable solvents are aromatic hydrocarbons such ,as_ to.ue toluen9SU |f 0 nic acid. 

This reaction is conveniently carried out P' e ^^ and IX. wherein X3 is 

In variant D), a start is preferably made from compounds «w ^ — QMe 

group, whilst R 8 , R b , U, v * Y *™ ' ^™ . h cond itions described for vanant A). 
25 ^t^^tS^SSS SSfflSd of the formula X, which may be obtained by 
ketalisation of a compound of the formula XI 



10 



20 



25 



30 



further reaction with a compound of the formula Xlll 

R a 

is heated dry or in a high boi.ing solvent sucl a high boiling ether. e.g. dipheny, ether or ethylene ^ 

35 ^^^ffA invention may be converted into other compounds of 

the formula I by methods which are »^P", n ss of the invention may be 

Accordingly, for example. ~ m ^" n ^^XT^»Jm5e in compounds of the formula I, 
transketalised to other compounds of the formula U Fo example m co P fae 4Q 

40 wherein U and V are identical u^. 8 *™"^^ substituted Cl _C 12 alkanol of 

replaced by a group V by reaction with 1 mole ^"^/""^gXalent radical by reaction with a diol 
the formula V-OH (Vc), or both groups U ^*»^^^Sa man ner, for example in the 
of the formula Vb. The transketal.sat.on » camec I out m ~m»nt .onai carb oxylic acid. e.g. 

presence of an acid condensing agem such as a mine ral acid aumorac a tjc acid> prefer ably 45 

45 hydrochloric or hydrobromic acid, sulfuric ^'SEorSSc distillation. 

while removing readily volatile reaction ^^^^Zd^ the carbocyclic aryl moieties of 

Further, additional substituents may be '"Educed ™'™'£ to can be introduced by 
compounds obtained by the process of the ,nven m or m ^ f^f^% oron or antimony hali de. or 
reaction with a halogen in the presence of a Lewis ac.a, e.g. an iro i. 5Q 
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replaced by alkyl by reaction with an alky! metal compound, e.g. with an alkyl lithium or alkyl 
magnesium halide. 

If the compounds of formula I are obtained as bases, then they can be converted into 
corresponding salts of the formula I with inorganic or organic acids, or into metal complexes of the 
5 formula I by using preferably equimolar amounts of metal salts. Conversely, salts of the formula I can be 5 
converted into the free bases of the formula I by reaction with an alkali carbonate or bicarbonate or an 
alkali hydroxide. 

The starting ketals of the formula 111 can be obtained from the methyl aryl ketone of the formula 

XIV 

10 Ar—0--(\—C0~CH 3 (XIV) 10 

"b 

by reaction with the desired diol in an inert solvent e.g. a halogenated hydrocarbon (such as methylene 
chloride, ethylene chloride, chloroform, carbon tetrachloride etc.), and simultaneous or subsequent 
halogenation. It is advantageous to add p-toluenesulfonic acid in order to speed up the reaction. 

The ketones of the formula IV can be obtained by halogenation of the starting ketones XIV to XV 

15 ' Ar-0-(^^C0-CH 2 -Hai (XV) 15 

R b 

■ and further reaction of XV, in similar manner to variant A), with an azole of the formula II. Hal in formula 
XV is preferably chlorine or bromine. 

The ketals III, VI, IX and X are obtained in similar manner to variant B) by reacting the starting 
ketone e.g. of the formula IV with a suitable alcohol or diol. 
20 The process variants described above likewise constitute an object of the present invention. 20 

All the above described ketalisation reactions of a ketone with a substituted or,/*- or a,y-diol result 
in the formation primarily of mixtures of diastereoisomers of the resultant ketal. Likewise, mixtures of 
diastereoisomers of the final products of the formula I are generally obtained from the starting ketones. 
The compounds of formula I may be obtained e.g. in the two following diastereoisomeric forms: 

25 /?' n^ U ^n type A / ~ 25 





(XVI) 

The configuration of type A will be designated here and referred to subsequently as "trans' -isomer. 



^0 \J 



At — CL W ° J I Ar—t 

type B 



R b <j> 




4 ' -H 

(XVIII) CH 2 ZR 7 

The symbols in the three-dimensional structures reproduced above have the following meanings: 
. . . . = behind 

30 - — =in 30 
V = in front of the drawing plane. 

The configuration of type B will be correspondingly designated as "c/s"-isomer. The separation of the 
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two diastereoisomers may be effected e.g. by fractional crystallisation or by chromatography (thin-layer 
chromatography, column chromatography, liquid high-pressure chromatography etc.). The two isomers 
have different biological properties. For practical purposes the mixtures of diastereoisomers will 
normally be used. 

5 The invention relates to all isomeric compounds of the formula I, and the salts and metal 5 

complexes thereof. 

The process for obtaining compounds of the formula I as described in variants A, B, C, and E 
likewise constitutes an object of the invention. 

Some of the starting materials and intermediates employed in process variants A, B, C, D and E are 
1 0 known, and others can be prepared by methods which are known per se. Some are novel and their 1 0 

preparation is described herein. 

1 -(/S-Aryl)ethimidazolyl ketals, wherein aryl denotes substituted phenyl or naphthyl, are described 
as fungicides and bactericides in the following references: US patent specifications 3,575,999, 
3,936,470, 4,1 01 ,664, 4,1 01 ,666 and 4,1 56,008. 
15 Surprisingly, it has been found that compounds of the formula I have for practical purposes a very 1 5 

advantageous microbicidal spectrum against phytopathogenic fungi and bacteria, as well as antimycotic 
and/or anticonvulsive properties which indicate their use as medicaments. For example, the compounds 
of formula I have very advantageous curative, preventive and systemic phytotherapeutic properties and 
can be used for protecting cultivated plants. With the compounds of formula I it is possible to inhibit or 
20 destroy the microorganisms which occur in plants or parts of plants (fruit, blossoms, leaves, stems, 20 
tubers, roots) in different crops of useful plants, while at the same time the parts of plants which grow 
later are also protected from attack by such microorganisms. 

The compounds of formula I are effective in particular against the phytopathogenic fungi 
belonging to the following groups: Ascomycetes (e.g. Venturia, Podosphaera, Erysiphe,1vlonilinia, 
25 Uncinula); Basidomycetes (e.g. the genera Hemileia, Rhizoctonia, Puccinia); Fungi imperfecti (e.g. 25 
Botrytis, Helminthosporium, Fusarium, Septoria, Cercospora and Alternaria). In addition, the compounds 
of formula I have a systemic action. They can also be used as seed dressing agents for protecting seeds 
(fruit, tubers, grains) and plant cuttings against fungus infections as well as against phytopathogenic 
microorganisms which occur in the soil. The compounds of the invention are also especially well 
30 tolerated by plants. '30 
Accordingly, the invention also relates to microbicidal compositions and to the use of compounds 
of the formula I for controlling phytopathogenic microorganisms, especially harmful fungi, and for the 
preventive treatment of plants to protect them from attack by such microorganisms. 

In addition, the invention relates to the preparation of agrochemical compositions, comprising 
35 intimately mixing a compound of the formula I with one or more substances or groups of substances 35 
described herein. The invention further relates to a method of treating plants, which comprises applying 
thereto compounds of the formula I or novel compositions containing them. 

Target crops to be protected within the scope of the present invention comprise e.g. the following 
species of plants: cereals (wheat, barley, rye, oats, rice, sorghum and related crops), beat (sugar beet 
40 and fodder beet), drupes, pomes and soft fruit (apples, pears, plums, peaches, almonds, cherries, 40 
strawberries, raspberries and blackberries), leguminous plants (beans, lentils, peas, soybeans), oil plants 
(rape, mustard, poppy, olives, sunflowers, coconuts, castor oil plants, cocoa beans, groundnuts), 
cucumber plants (cucumber, marrows, melons) fibre plants (cotton, flax, hemp, jute), citrus fruit 
(oranges, lemons, grapefruit, mandarins), vegetable (spinach, lettuce, asparagus, cabbages, carrots, 
45 onions, tomatoes, potatoes, paprika), lauraceae (avocados, cinnamon, camphor), or plants such as 45 
maize, tobacco, nuts, coffee, sugar cane, tea, vines, hops, bananas and natural rubber plants, as well as 
ornamentals (composites). 

The compounds of formula I are normally applied in agriculture in the form of compositions and 
may be applied to the crop area or plant to be treated, simultaneously or in succession, with further 
50 compounds. These compounds can be both fertilisers or micronutrient donors or other preparations that 50 
influence plant growth. They can also be selective herbicides, insecticides, fungicides, bactericides, 
nematicides, mollusicides or mixtures of several of these preparations, if desired together with further 
carriers, surfactants or application-promoting adjuvants customarily employed in the art of formulation. 
Suitable carriers and adjuvants for all formulations can be solid or liquid and correspond to the useful 
55 non-toxic substances ordinarily employed in formulation technology, e.g. natural or regenerated mineral 55 
substances, solvents, dispersants, wetting agents, tackifiers, thickeners or binders. 

A preferred method in agriculture of applying a compound of the formula I or an agrochemical 
composition to an infested plant, is foliar (leaf) application. The number of applications and the rate of 
application depend on the intensity of infestation by the corresponding pathogen (type of fungus). 
60 However, the compounds of formula I can also penetrate the plant through the roots via the soil 60 
(systemic action) by impregnating the locus of the plant with a liquid composition, or by applying the 
compounds in solid form to the soil, e.g. in granular form (soil application). The compounds of formula I 
may also be applied to seeds (coating), by impregnating the seeds either with a liquid formulation 
containing a compound of the formula I, or coating them with a solid formulation. In special cases, 
65 further types of application are also possible, e.g. selective treatment of the plant stems or buds. 65 
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The compounds of the formula I are used in unmodified form or, preferably, together with the 
adjuvants conventionally employed in the art of formulation, and are therefore formulated in known 
manner to emulsifiable concentrates, coatable pastes, directly sprayable or dilutable solutions, dilute 
emulsions, wettable powders, soluble powders, dusts, granulates, and also encapsulations in e.g. 
5 polymer substances. Like the nature of the compositions, the methods of application, such as spraying 5 
atomising, dusting, scattering or pouring, are chosen in accordance with the intended objectives and the 
prevailing circumstances. Advantageous rates of application are normally from 50 g to 5 kg of active 
ingredient (a.i.) per hectare, preferably from 1 00 g to 2 kg a-iTha, most preferably from 200 g to 600 g 

a.i/ha. .... ^ 

a 0 The agrochemical formulations, i.e. the compositions or preparations containing the compound 1 0 

{active ingredient) of the formula I and, where appropriate, a solid or liquid adjuvant are prepared in 
known manner, e.g. by homogeneously mixing and/or grinding the active ingredients with extenders, 
e g.solvent, solid carriers and, where appropriate, surface-active compounds (surfactants). 

Suitable solvents are: aromatic hydrocarbons, preferably the fractions containing 8 to 12 carbon 

1 5 atoms e.g. xylene mixtures or substituted naphthalenes, phthalates such as dibutyl phthalates or dioctyl 1 5 
phthaiate, aliphatic hydrocarbons such as cyclohexane or paraffins, alcohols and glycols and their ethers 
and esters, such as ethanol, ethylene glycol monomethyl or monoethyl ether, ketones such as 
cyclohexanone, strongly polar solvents such as N-methyl-2-pyrrolidone, dimethyl sulfoxide or dimethyl 
formamide, as well as epoxidised vegetable oils such as epoxidised coconut oil or soybean oil; or water. 

20 The solid carriers used e.g. for dusts and dispersible powders, are normally natural mineral fillers 20 
such as caicite, talcum, kaolin, montmorillonite or attapulgite. In order to improve the physical 
properties it is also possible to add highly dispersed silicic acid or highly dispersed absorbent polymers. 
-Suitable granulated adsorptive carriers are porous types, for example pumice, broken brick, sepolite or 
bentonite; and suitable nonsorbent carriers are materials such as caicite or sand. In addition, a great 

25 number of pregranulated materials of inorganic or organic nature can be used, e.g. especially dolomite 25 
or pulverised plant residues. . 

Depending on the nature of the compound of the formula I to be formulated, suitable surface- 
active compounds are nonionic, cationic and/or anionic surfactants having good emulsifying, dispersing 
and wetting properties. The term "surfactants" will also be understood as comprising mixtures of 

30 surfactants. , . . . . . _ 

Suitable anionic surfactants can be both water-soluble soaps and water-soluble synthetic surface- 
active compounds. , , . 

Suitable soaps are the alkali metal salts, alkaline earth metal salts or unsubstituted or substituted 
ammonium salts of higher fatty acids (C 10 — CJ, e.g. the sodium or potassium salts of oleic or stearic 

35 acid, or of natural fatty acid mixtures which can be obtained e.g. from coconut oil or tallow oil. Mention. -35 
may also be made of fatty acid methyl taurin salts. 

More frequently, however, so-called synthetic surfactants are used, especially fatty sulfonates, 
fatty sulfates, sulfonated benzimidazole derivatives or alkylarylsulfonates. 

The fatty sulfonates or sulfates are usually in the form of alkali metal salts, alkaline earth metal 

40 salts or unsubstituted or substituted ammonium salts and contain a C 8 — C^alkyl radical which also 40 
includes the alkyl moiety of acyl radicals, e.g. the sodium or calcium salt of lignosulfonic acid, of 
dodecylsulfate or of a mixture of fatty alcohol sulfates obtained from natural fatty acids.These 
compounds also comprise the salts of sulfuric acid esters and sulfonic acids of fatty alcohol/ethylene 
oxide adducts. The sulfonated benzimidazole derivatives preferably contain 2 sulfonic acid groups and 

45 one fatty acid radical containing 8 to 22 carbon atoms. Examples of alkylarylsulfonates are the sodium, 45 
calcium or triethanolamine salts of dodecylbenzenesulfonic acid, dibutylnaphthalenesulfonic acid, or of 
a naphthalenesulfonic acid/formaldehyde condensation product. Also suitable are corresponding 
phosphates, e.g. salts of the phosphoric acid ester of an adduct of p-nonylphenol with 4 to 1 4 moles of 
ethylene oxide. . 

50 Non-ionic surfactants are preferably polyglycol ether derivatives of aliphatic or cycloahpnatic ou 

alcohols, or saturated or unsaturated fatty acids and alkylphenols, said derivatives containing 3 to 30 
glycol ether groups and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon moiety and 6 to 1 8 carbon 
atoms in the alkyl moiety of the alkylphenols. 

Further suitable non-ionic surfactants are the water-soluble adducts of polyethylene oxide with 

55 polypropylene glycol, ethylenediamine propylene glycol and alkylpolypropylene glycol containing 1 to 55 
1 0 carbon atoms in the alkyl chain, which adducts contain 20 to 250 ethylene glycol ether groups and 
1 0 to 1 00 propylene glycol ether groups. These compounds usually contain 1 to 5 ethylene glycol units 
per propylene glycol unit. 

Representative examples of non-ionic surfactants are nonylphenolpolyethoxyethanols, castor oil 

60 polyglycol ethers, polypropylene/polyethylene oxide adducts, tributylphenoxypolyethoxyethanol, 60 
polyethylene glycol and octylphenoxyethoxyethanol. Fatty acid esters of polyoxyethylene sorbitan and 
polyoxyethylene sorbitan trioleate are also suitable non-ionic surfactants. 

Cationic surfactants are preferably quaternary ammonium salts which contain, as N-substituent, at 
least one C 8 — C^lkyl radical and. as further substituents, lower unsubstituted or halogenated alkyl, 

65 benzyl or lower hydroxyalkyl radicals. The salts are preferably in the form of haiides, methylsulfates or 65 



ethylsulfates. e.g. stearyltrimethylammonium chloride or benzyldi(2-chloroethyl)ethylammonium 

bromide^ customarily employed in the art of formulation are described e.g. in 

"McCutcheon^s Detergents and Emulsifiers Annual", MC Publishing Corp. Ringwood New Jersey 
6 ! 9^9, and Sisely and Wood. "Encyclopedia of Surface Active Agents", Chemical Publ.sh.ng Co., Inc. 5 

N8W The agrochemical compositions usually contain 0.1 to 99%, preferably 0. 1 to 95%, of a compound 
of the formula I, 99.9 to 1 %, preferably 99.8 to 5%, of a solid or liquid adjuvant, and among the 
adjuvants 0 to 25%, preferably 0.1 to 25% of a surfactant. 
1 0 Whereas commercial products are preferably formulated as concentrates, the end user w.ll 1 0 

normally employ dilute formulations. .... .. ... 

The compositions may also contain further ingredients, such as stab.l.sers, ant.foams, y.scos,ty 
regulators, binders, tackifiers as well as fertilisers or other active ingredients in order to obtain special 

effects • 
1 5 Such agrochemical compositions also constitute an object of the present invention. 15 

The antimycotic properties which indicate the utility of the compounds of the formula I and their 
pharmaceutical acceptable acid addition salts for controlling parasitic fungi in warm-blooded animals, 
may be demonstrated e.g. in vitro by means of conventional microbiological test methods, e.g. by 
determining their toxic action against fungus strains which are parasites of warm-blooded a n'mais for 
20 example against Trychophyton mentagryphites, Microsporum cams Sporotnchurn sche ^»<^ 20 
fumigatus and Candida albicans; and also in vivo in guinea pigs by determining the curative effect on 
experimental infestations on the dorsal skin with Trichophyton, e.g. T. rubrum, after peroral or local 

aPPllC The anticonvulsive properties of the compounds of formula I and their pharmaceutical^ 
25 acceptable acid addition salts may be demonstrated in vivo e.g. in mice by means of the Pentatetrazole 25 
spasm test in the dose range from about 1 0 to 1 00 mg/kg p.o., and also by means of the ^electroshock 
test in the dose range from about 1 0 to 1 00 mg/kg p.o. The anxiolytic properties can be demon« 
e.g. in mice and other small rodents by means of the Gellert test and the Quatre-Plaque test in the dose 
range from about 1 0 to 1 00 mg/kg p.o. It may also be inferred that the novel compounds have 
30 significant antimanic properties. i« i =r.H th^ir 

Accordingly, the present invention also relates to the use of compounds of the formula I and their 
pharmaceutically acceptable acid addition salts for the topical, local and systemic control ^^^Jich 
are parasites of warm-blooded animals, and for the systemic treatment of different forms of epilepsy, of 
states of anxiety and tension and of manic states of mind, in particular as active ingredients of 
pharmaceutical preparations, or for the production of pharmaceutical preparations, for enteral or 
parenteral or topical or local application, and relates also to such pharmaceutical preparations. 

The pharmaceutical preparations of this invention which contain compounds of the formula l or 
pharmaceutically acceptable salts thereof, are accordingly those for enteral, such as oral or rectal, and 
parenteral, administration, as well as for topical application to warm-blooded animals, which 
preparations contain the pharmacological active ingredient alone or together with a pharmaceutically 
acceptable carrier therefor. The dosage of the active ingredient depends on the species of warm- 
blooded animal, on the age and individual condition of the patient, and on the mode of administration or 

application. . , . . . _ . 

For oral administration to a warm-blooded animal having a body weight of about 75 kg the 
45 approximate daily dose will normally be from 50 to 500 mg, conveniently distributed over several equal 45 

Part,a T^he S pharmaceutical preparations of this invention contain e.g. from about 1 0% to 80%, preferably 
from about 20% to 60%, of active ingredient. Pharmaceutical preparations for enteral or parenteral 
administration are e.g. those in dosage unit form such as dragees, tablets, capsules or suppositories and 

50 also ampoules. These are prepared in a manner known per se, e.g. by conventional mixing, granulating, 50 
sugar-coating, dissolving or lyophilising methods. Thus pharmaceutical preparations for oral 
administration may be obtained by combining the active ingredient with solid earners, optionally 
granulating the resultant mixture and, if desired or necessary, after addition of suitable adjuncts, 
processing the mixture of granulate to tablets or dragee cores. 

55 Suitable carriers for tablets and/or dragees are in particular fillers such as sugar, for example, 55 

lactose, saccharose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, e.g. 
tricalcium phosphate or calcium hydrogen phosphate, also binders such as starch pastes, for example 
maize, corn, rice or potato starch paste, gelatin, tragacanth, methyl cellulose, 

hydroxypropylmethylcellulose, sodium carboxymethy I cellulose and/or polyvinylpyrrolidone, and/or, rf 
60 desired, disintegrators, such as the above starches, also carboxymethyl starch, crosslinked 60 
polyvinylpyrrolidone, agar, alginic acid or a salt thereof, such as sodium alginate. Adjuncts are chiefly 
glidants and lubricants, for example, silicic acid, talc, stearic acid or salts thereof, such as magnesium 
stearate or calcium stearate. and/or polyethylene glycol. Sugar-coated tablet cores are provided with 
suitable coatings that can be resistant to gastric juices, using, inter alia, concentrated sugar solutions 
65 which may contain gum arable, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, 65 



35 



40 



30 



35 



40 



12 GB 2 098 607 A 12 

shellac solutions in suitable organic solvents or solvent mixtures or, for the preparation of coatings 
resistant to gastric juices, solutions of suitable cellulose preparations, such as acetylceilulose phthalate 
or hydroxypropylmethylcellulose phthalate. Dyes or pigments can be added to the tablets or dragees 
cores, for example to identify or indicate different doses of active ingredient. 
5 Further pharmaceutical preparations for oral administration are dry-filled capsules, and also soft 5 

sealed capsules made from gelatin and a plasticiser, such as glycerol or sorbitol. The dry-filled capsules 
may contain the active ingredient in the form of granules, for example in admixture with fillers such as 
lactose, binders such as starch and/or lubricants such as talcum or magnesium stearate, and optionally 
stabilisers. In soft capsules, the active ingredient is preferably dissolved or suspended in suitable liquids, 
1 0 for example in fatty oils, paraffin oil or liquid polyethylene glycols, to which stabilisers can also be 1 0 

added. 

Suitable dosage forms for rectal administration are for example suppositories, which consist of a 
combination of the active ingredient with a suppository base. Examples of suitable suppository bases 
are natural or synthetic triglycerides, paraffin hydrocarbons, polyethylene glycols or higher alcohols. 

1 5 Gelatin rectal capsules, which consist of a combination of the active components with a base material, 1 5 
can also be employed. Suitable base materials are for example liquid triglycerides, polyethylene glycols 
or paraffin hydrocarbons. , 

Particularly suitable for parenteral administration are aqueous solutions of an active ingredient in 
water-soluble form. e.g. a water-soluble salt, and also suspensions of the active ingredient such as 

20 suitable oily injection suspensions for which suitable lipophilic solvents or vehicles such as fatty oils, e.g. 20 
sesame oil, or synthetic fatty acid esters, e.g. ethyl oleate or triglycerides, are used, or aqueous injection 
suspensions which contain substances which increase the viscosity, e.g. sodium 
carboxymethylcellulose, sorbitol and/or dextrane, and, if desired, also stabilisers. 

Pharmaceutical preparations for topical application are e.g. creams, ointments, pastes, foams, 

25 tinctures and solutions, which contain the active ingredient in an amount from about 0.596 to about 25 
20%. 

Creams are oil-in-water emulsions which contain more than 50% of water. Fatty alcohols are 
chiefly used as oleaginous base, for example lauryl, celyl or stearyl alcohol, fatty acids, for example 
palmitic or stearic acid, liquid to solid waxes, for example isopropyl myristate, wool wax or bees-wax, 

30 and/or hydrocarbons, for example petroleum jelly (petrolatum) or paraffin oil. Suitable emulsifiers are 30 
surface-active substances with primarily hydrophilic properties, such as corresponding non-ionic 
emulsifiers, for example fatty acid esters of polyalcohols or ethylene oxide adducts thereof, such as 
polyglycerol fatty acid esters or polyoxyethylene sorbitan fatty acid esters (Tweens); polyoxyethylene 
fatty alcohol esters or esters, or corresponding ionic emulsifiers, such as alkali metal salts of fatty 

35 alcohol sulfates, for example sodium lauryl sulfate, sodium cetyl sulfate or sodium stearyl sulfate, which 35 
are customarily used in the presence of fatty alcohol, for example cetyl alcohol or stearyl alcohol. 
. Additives to the water phase include agents which reduce water loss through evaporation, for example 
* polyalcohols, such as glycerol, sorbitol, propylene glycol and/or polyethylene glycols, as well as 
preservatives, perfumes etc. CTween" is a registered Trade Mark). 

40 Ointments are water-in-oil emulsions which contain up to 70%, but preferably from about 20% to 40 

50%, of water or aqueous phase. The oleaginous phase comprises chiefly hydrocarbons, for example 
petroleum jelly, paraffin oil and/or hard paraffins, which contain preferably hydroxy compounds suitable 
for improving the water-absorption, such as fatty alcohols or esters thereof, for example cetyl alcohol or 
wool wax alcohols, or wool wax. Emulsifiers are corresponding lipophilic substances, such as sorbitan 

45 fatty acid esters (Spans), for example sorbitan oleate and/or sorbitan isostearate. "Span" is a registered 45 
Trade Mark). Additives to the water phase include humectants, such as polyalcohols, for example 
glycerol, propylene glycol, sorbitol and/or polyethylene glycol, and preservatives, perfumes etc. 

Greasy ointments are anhydrous and contain as base in particular hydrocarbons, for example 
paraffin, petroleum jelly and/or liquid paraffins, furthermore natural or partially synthetic fat, for 

50 example coconut fatty acid triglycerides, or preferably hardened oils, for example hydrated ground nut or 50 
castor oil, and also fatty acid partial esters of glycerol, for example glycerol mono- and distearate, and, 
for example, the fatty alcohols, emulsifiers and/or additives for increasing the water-absorption 
mentioned in connection with the ointments. 

Pastes are creams and ointments containing powdered ingredients which absorb secretions, such 

55 as metal oxides, for example titanium oxide or zinc oxide, and talc and/or aluminium silicates whose 55 
purpose it is to bind moisture or secretion present. 

Foams are administered from pressurised dispensers and are liquid oil-in-water emulsions in 
aerosol form, with halogenated hydrocarbons such as chlorofluoro-lower alkanes, for example 
dichlorodifiuoromethane and dichiorotetrafiuoroethane, being used as propellants. For the oleaginous 

60 phase there are used, inter alia, hydrocarbons, for example paraffin oil, fatty alcohols, for example cetyl 60 
alcohol, fatty acid esters, for example isopropyl myristate, and/or other waxes. As emulsifiers there are 
used, inter alia, mixtures of these emulsifiers with primarily hydrophilic properties, such as 
polyoxyethylene sorbitan fatty acid esters (Tweens), and those with primarily lipophilic properties, such 
as sorbitan fatty acid esters (Spans). In addition, the conventional additives are used, such as 

65 preservatives eta 65 
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Tinctures and solutions generally have an aqueous ethanolic base to which are added inter alia, 
Thertwrmaceutical compositions for topical application are obtained in known mfner,for 
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millibars (mbar). 

15 PREPARATORY EXAMPLES 
EXAMPLE 1 : 

Preparation of 

2-MPhenoxY)phen Y n-24l-(1H-12.4-trmzolyl)methYl]^^ 
20 a) Preparation of the intermediate 

rr 3 

SSered The solvent is removed by evaporation and the crude product .s recrysta.l.sed from 
isopropanol to give colourless crystals with a melting point of 96 —106 C. 

«. b)P T3 r l?rJfthe?odK 30 
30 in 40 ^KSXtoSS S^ther with 1 0.2 parts of the 

methyl-1 ,3-dioxane obtained in a) for 30 hours at a temperature o PI 20°C The reaction m.xtu* .is 

t^V^S^sVrL petroleum ether to give brownish crystals with a melting point of 
99.5° — 101°C. 

EXAMPLE 2 40 
40 Preparation of ^ C H 2 0CH 3 

2-[p-(4^hloro-2^ethylphenoxY)phenyl]-2.(1-imidazolyl^ 

1 3-dioxolane are dissolved in 1 50 ml of N,N-dimethyl formamide and then 1 .9 1™***™* 
45 h^SersTon are stirred in while introducing nitrogen. The mixture is heated for 2 hours to 80 C. 45 
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then cooled to room temperature, treated dropwise, with stirring, with 6.3 parts of methyl iodide over 1 
hour, then heated for 2 hours to 60°C, diluted with 800 ml of ice-water and extracted with three 300 
mi portions of ethyl acetate. The combined extracts are washed with two 50 ml portions of water, dried 
over sodium sulfate, filtered, and the solvent is removed by evaporation. The residue is purified by 
column chromatography over silica gel with acetone/ethyl acetate (1:1). The eluant is then removed by 
evaporation and the mixture of diastereoisomers is crystallised by treatment with hexane, giving beige- 
coloured crystals with a melting point of 92° — 1 06°C. 



EXAMPLE 3 

Preparation of 



10 



N0 2 f°2 H 5 



(3.263) 



10 



2-[p^2-Nftro^trffJuoromethy/phenoxy)phenyf]-2-(7-im/dazofy^ 

8.3 parts of 2-[p-(2-nitro-4-trifluoromethylphenoxy)phenyI]-2-(1 -imidazolylmethyl)-4-ethyI-1 ,3- 
dioxolane are dissolved in 300 ml of dimethyl sulfoxide and to the solution are added 1 .84 parts of 
ground potassium hydroxide, whereupon the temperature rises from 23° to 36°C. After heating for 2 

1 5 hours to 70°C, 7.4 parts of 4-chloro-3-nitrobenzotrifluoride in 1 00 ml of dimethyl sulfoxide are added 1 5 
dropwise and stirring is continued for 3 hours at 70°C. The reaction mixture is cooled to room 
temperature, poured into 2 litres of water and extracted with two 200 ml portions of diethyl ether. The 
combined extracts are washed with two 70 ml portions of water, dried over sodium sulfate, and the 
solvent is removed by evaporation. The oily residue is purified by column chromatography over silica gel 

20 . with ethyl acetate. The eluant is removed by evaporation, leaving as residue a mixture of 20 
diastereoisomers in the form of a viscous mass. 



EXAMPLE 4 

Synthesis of 



^CH 2 CH 3 



N — N (3.12) 



CI 

25 2'[p-(3^hlorophenoxy)phenyl]-2-(Uimidazoly!methy!)^ethyl^ 25 
1.2 parts of imidazole sodium salt, 4 parts of 2-[p-(3-chlorophenoxy)phenyl]-2-bromomethyl-4- 
ethyl-1 ,3-dioxolane and a catalytic amount of potassium iodide are stirred in 50 ml of dimethyl 
formamide for 1 7 hours at a temperature of 1 25 °C. The brown reaction mixture is cooled to room 
temperature, diluted with 1 50 ml of water and extracted with three 50 ml portions of ethyl acetate. The 

30 combined extracts are washed with two 50 ml portions of water, and dried over sodium sulfate. The 30 
solvent is removed by evaporation and the crude product is chromatographed over a 35 cm column of 
silica gel with acetone/ethyl acetate (1 :1 ). The eluant is removed by evaporation and the oily residue is 
crystallised from petroleum ether in the form of slightly yellowish crystals with a melting point of 
69°— 71°C. 

35 EXAMPLE 5 35 
Preparation of 

2-[p-)4-ChlorQphenoxy)phenyl]-2-(1-imidazolylmethyI)^ethyL^ 

a) Synthesis of the intermediates 
40 a) Preparation of olj 40 
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2.[p-(4-Chlorophenoxy)phenyll-2-methyl-4-ethyl-1,3-dioxolane rf . 

37 pans of 4-{p-chlorophenoxy)acetophenone. 18 parts of 1 ,2-butaned.ol and 2 parte of > 

The product is obtained in the form of a slightly yellowish oil; ng 2 : 1 .5527. 



/5) Preparation of 





r-f 



H2CH3 



10 2-[p-(4^hlomphenoxy)phenyl]-2^romomethyl^-ethyl-1,3-dio^ In « _„ 

36.8 parts of 24-<tchlorophenoxy)phenyl]-2-methyl-4-ethyl-1 ,3-d.oxolane obta.ned m a) are 
heated to the toil in 350 ml of chloroform. Under irradiation with a 1 50 watt spo ^ ; *f ut>on of 
1 9 4 carts of bromine in 50 ml of chloroform is added dropwise and the reaction mixture is 
LbtquTnSy EES under reflux for 2 hours. The reaction mixture is ^X^ThSentTthfn 

1 5 washed with two 200 ml portions of water, dried over sodium sulfate and filtered. The solvent is tnen 
Gripped off undlr a water %t vacuum. The crude product is purified by *h romatography owe a 1m 
column of silica gel with toluene. The product is obtained in the form of an o.l with a refractive index of 



10 



15 



n* 3 : 1.5803. 



20 



25 



b) ^^rt^^lu* -It. a cataiytic amount of potassium iodide and 14.7 parte «j £jp-' 20 
(4-chlorophenoxy)phenyl]-2-bromomethyl-4-ethyl-1 ,3-dioxolane obta.ned .n ft) are stirred in 80 ml of 
dime ^foSde foM 7 hours at a bath temperature of 1 25«C. The reaction mixture is .cooled to 
roo^temSrature then poured into 600 ml of water and extracted with three 200 ml port.ons of ethyl 
acetete X^omb ned extracts are washed with two 200 ml portions of water dried over sodium 
^S^SSSl^L solvent is then removed by evaporation and the oily residue « ohromatographed 25 
over a 50 cm column of silica gel with acetone/ethyl acetate (1 :1 . The 5750 
evaporation and the product is obtained in the form of a brown o.l with a refractive index of 1 .5750. 



EXAMPLE 6 

SyntheS}S ° f -,CH 2 CH 3 



30 r~\ n r\o^ 




/=-N 30 



-C- CH 2 —N K I (1.9) 

V- 1 

2-fo-fPhenoxv)DhenvfJ-2-(1H-1 r 2A-triazolylmethy/)-4-ethy/-1,3-dioxolane _ 

carbonate 4 2 parts of 1 ,2,4-triazole and a catalytic amount of sodium iod.de are stirred m l 00 ml of 
dfrnethTfo^mide for 24 hours at a temperature of 1 25°C. The reaction mixture is cooled to room 
35 t^S!S^^^d into 600 ml of water and extracted with three 200 ml port.ons of ethy 35 
35 ZZS^SSJE* extracts are washed with 200 ml portions of water ^^S^J^ 
and filtered. The solvent is removed by evaporation and the oily res.due is chromatographed I over ^a ^50 
cm column of silica gel with chloroform/ether (1 :1).The eluant is ^ 0 ^^^Z^ J 
residue is crystallised from petroleum ether in the form of white crystals wrth a melt.ng po.nt of 
40 81.5°— 83.5°C. 



EXAMPLE 7 

Synthesis of 



45 



2-[p~(Phenoxy)phenyl]-2-(1 H-1 ,2,4-tnazolylmethyl)-1 ,3-dioxane . „^ 

14 parts of 2-[p-(phenoxyphenyl>-2-bromomethyl-1 ,3-dioxane, 7.2 parts of potassium carbonate, 
3.6 parts of 1 ,2,4-triazole and a catalytic amount of potassium iodide are stirred in 1 00 ml of dimetnyl 
formamide for 20 hours at a temperature of 1 40°C. The reaction mixture is cooled to room 



45 
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5 



temperature, diluted with 600 ml of water and extracted with three 200 ml portions of ether. The 
combined extracts are washed with two 200 ml portions of water, dried over sodium sulfate and 
filtered. The solvent is evaporated and the oily residue is chromatographed over a 50 cm column of 
silica gel with chloroform/ether (1:1). The eluant is evaporated and the residue is crystallised from 
petroleum ether in the form of white crystals with a melting point of 129° — 1 30°C. 



5 



EXAMPLE 8 

Synthesis of 



.CH 2 QH 




(1.23) 



2-[p-(Phenoxy)pheny/]-2-( 1 H- 1 ,2,4-triazofyimethyf)~4-hycfroxymethyf- 7 ,3-dioxolane 

4.5 parts of 2-[p-(phenoxy)phenyl]-2-bromomethyI-4-hydroxymethyl-1 ,3-dioxolane, 2.2 parts of 10 
potassium carbonate, 1.1 parts of 1 ,2,4-triazole and a catalytic amount of potassium iodide are stirred 
in 50 ml of dimethyl sulfoxide for 4 hours at a temperature of 1 40°C. The reaction mixture is cooled to 
room temperature, then poured into 600 ml of water and extracted with two 200 ml portions of ethyl 
acetate. The combined extracts are washed with two 200 ml portions of water, dried over sodium 
sulfate and filtered. The solvent is evaporated and the oily residue is chromatographed over a 50 cm 15 
column of silica gel with acetone. The solvent is evaporated and the oily residue is crystallised from 
petroleum ether in the form of beige-coloured crystals with a melting point of 1 1 1 ° — 1 12°C. 

EXAMPLE 9 

Synthesis of 



2-lp~(Phenoxy)phenyl]-2-(1 H-1 ,2,4-triazofyImet/7yI)-4-n-propyt-1,3-dioxofane 

1 0.3 parts of the nitrate of 1 -{p-phenoxyphenyl)-2-(1 ,2,4-triazolyl)-ethanone, 6.1 parts of 1 ,2- 

pentanediol, 6.9 parts of p-toluenesulfonic acid, 20 parts of 1 -pentanol and 200 parts of xylene, are 

heated under reflux for 6 days on a water separator. The reaction mixture is then cooled to room 
25 temperature and then washed with two 200 ml portions of dilute sodium hydroxide solution and with 25 

two 200 ml portions of water. The organic phase is dried over sodium sulfate and filtered. The solvent is 

evaporated and the oily residue is chromatographed over aim column of silica gel with ethyl acetate. 

The eluant is evaporated and the oily residue crystallises slowly in the form of beige-coloured crystals 

with a melting point of 68.5° — 7 1 °C. 
30 The following compounds of the formula I can also be prepared in analogous manner (unless 30 

otherwise specified, mixtures of diastereoisomers having different mixture ratios): 

In the following Tables, the symbol A stands for a diastereoisomer of type A, and B stands for a 

diastereoisomer of type B. 



20 




20 
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TABLE 1 

Compounds of the formula 

R 10 

including isomeric forms: 





R 


Y 


Salt 


Physical data 
(°C) 


1.1 


H 


N 


— 


m.p. 100-102* 


1.2 


H 


N 


HN0 S 




1-3 


H 


CH 


— 




1.4 


CH 3 


N 


— 


m.p. 76.5-81° 


1.5 


CH 3 


N 


HCl 




1.6 


CH 3 


N 


CuCl 2 




1.7 


CH, 


CH 


— 




1.8 


CH 3 


N 


Mn(NO s ) 2 




1.9 


C 2 H 5 


N 


— 


m.p. 81.5-83.5' 


1.10 


C 3 H 5 


N 


HN0 3 




1.11 


C 2 H, 


M 

IN 


ZnCL 

£.11 Wig 




1.12 


C 2 H 5 


N 


Mn(NO s ) 2 




1.13 


C 2 H 5 


N 


FeCl a 




1.14 


C 2 H 5 


CH 




light brown oil 


1.15 


C 2 H B 


CH 


CuCI 2 




1.16 


C 3 H 7 -n 


CH 






1.17 


C 3 H 7 -n 


N 




m.p, 68.5-71' 


1.18 


C 3 H 7 -n 


N 


2nCI 2 




1.19 


C 3 H 7 -n 


N 


HC! 




1.20 


C 4 H 9 -n 


N 






1.21 


C 4 H 9 -n 


CH 






1.22 


CH 2 CI 


N 






1.23 


CH 2 OH 


N 




m.p. 111-122° 
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TABLE 1 (Continued) 



ComDOund 


ID 


Y 


Salt 


Physical data 

(°C) | 


1.24 


CH 2 0CH 2 —^~y—CI 


N 




viscous oil; n^f-i.5865A 


1.25 


CH 2 0CH 2 — (^y~ CI 


N 




m.p. 83—85° B 


1.Z6 


CH 2° \ / CH 3 


M 

IN 




m o 107—109° A 

111*)-'* IV/ ~"IV*7 ^» 




CH2O—I 7 Lri^ 


N 




m.n. 90—94° B 


1.2B 


CHfiH 


CH 






1.29 


CH 2 OCH, 


CH 






1.30 


C,H 5 


N 


1/2CuS0 4 




1.31 


CH a OC,H 5 


N 






1.32 


CH a OCH, 


N 






1.33 


CH a OCH 2 CH a OCH, 


N 
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TABLE 2 

Compounds of the formula 

o^-Otv^O ■ ,x!< " , 

including the Isomeric forms: 













Physical data 


Compound 






Y 


Salt 


( C) 


! 9 1 


CH, 


C,H 5 


CH 


— 




1 O 0 


CH* 


C a H 5 


N 


— 






CH, 


C,H 5 


CH 


HNO, 




] 2.4 


on 3 


C,H. 


N 


HNO. 




I OK 


OH 3 


C 3 H 7 -n 


CH 







1 2.6 


ru 
on j 


C,H,-n 


N 


_ 




I 2.7 






N 


HNO, 




1 O Q 


CH 3 


C 3 H 7 -n 


N 


Mn(N0 3 ) 2 




1 O Q 


on, • 


CH 3 


CH 


_ 




I d.* IV/ 


CH 3 


CH 3 


CH 


CuCl, 




il o 11 


CH 3 


C,H B 


CH 


Mn(NO,) 2 




! 2.12 


CH, 


C 2 H S 


CH 


CuC! 2 




2.13 


CH 3 


C,H 5 


N 


CuCl 2 




| 2.14 


CH, 


C a H s 


N 


ZnCl, 




| 2.15 


CH, 


C a H, 


N 


Mn<NO,) 2 




2.16 


CH, 


C 2 H S 


N 


FeCl, 


oil; np- 1.5643 


I 2.17 


CH S 


CH, 


N 




! 2.18 


CH, 


CH 3 


N 


HNO, 




2.19 


C 2 H S 


CH 3 


CH 


MnCI 2 




2.20 


C,H 5 


CH, 


N 


MnCl, 




2.21 


C 2 H S 


CH 3 


CH 


H 2 S0 4 




2.22 


C 2 H, 


CH S 


CH 


ZnCl 2 




2.23 


C 2 H 5 


C 2 H 5 


CH 






j 2.24 


C 2 H S 


C 2 H S 


CH 


H 2 S0 4 
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TABLE 2 (Continued) 



Compound 


Rxx 




Y 


Salt 


Physical data 
(°C) 


2.25 


C a H s 




C,H, 


N 


—4 




2.26 


C,H S 




C,H, 


N 


HNO, 




2.27 


C a H 5 




C,H, 


N 


HCI 




2-28 






C,H T -n 


N 






2.29 


C,H f 




C,H 7 -i 


N 








C,H, 




C H -n 


CH 






2.31 


C,H. 




C,H 7 -n 


N 


HCI 




2.32 


CjH, 




0 2 H 5 


N 


Mn(NO,) a 




2.33 


CH, 




C 2 H, 


N 


(COOH) a 




2.34 


CH, 




C a H, 


CH 


(COOH) 2 




2.35 


CH, 




C,H 7 -1 


N 


— 




2.36 


CH, 




C 3 H 7 -i 


N 


H 2 S0 4 




2.37 




-(CH,) 4 - 


CH 






2.38 




-<CH,) 4 - 


CH 


HNO s 




2.39 




-(CH,) 4 - 


N 






2.40 




-{CH,) 4 - 


N 


Mn(NO,) a 




2.41 




-(CH,) 4 - 


N 


(COOH) a 




2.42 




-(CH,) 4 - 


N 


ZnCl a 




2.43 




-(CH,) 4 - 


N 


HCI 




2-44 




-<CH 2 ) 4 - 


CH 


ZnCl a 
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-I 

I 



X 
X 




75 o 

o c 

CO 

a 



E 
o 

o 



t- co 

. T 

CO /-» ^* 



O Ti- 

ft 2 I 

J » £ 

o 



« 

CO 






*T 


s 


CD 
CO 


•Q. 


o. 


E 


6 



I I 



I I 



xxxxxxxV99xxx 

m co 10 



OXXOOO 



O X X X X X X 



XX xxxxxo 0 0 00m 



5 5. 



OO X X X XXX X X 



«n w> in M m Ml in *> m m in 

XX x xxxxxx _f> X X « 

Ft M M M C4 ft N C« Ct -1- V* M -i— 

OOOOOOOO OOO OO 



X X 



XXXXX5XXX 



O f- CM CO 

t-cm coTrmcor-aaoT-i-T-i- 
■ • - • • • • • • * • • ■ 

CO CO co co co 00 co co co cococo CO 
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Physical data 
CO 


i 

1 

cmQ 
c 

"o 


I 


- f 

...... | x 8 1 1 


>- 


z g z z z g z zzzzgzgzzzz 


« 

DC 


xxxgVV xxxxxxxxxxx x 


M 

cc 


M *t « 

ooxxxxxggg ^ ^ ^ 

xx xxxxxx 


cc 


ixoooooxxx 


cc 


ooxxxxxxggxxx xxxog 


a 

cc 


c c ~ s ^ - 
^ ^ ^ " " - » -r -J° 

- X X X X X X X " -T T - X X X X X £ 


cc 


x x x x x x x § 5 g x X X X X X X g 


Compound 


3.14 

3.15 

3.16 

3.17 

3.18 

3.19 

3.20 

3.21 

3.22 

3.23 

3.24 

3.25 

3.26 

3.27 

3.28 

3.29 

3.30 

3.31 
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Physical data 




Salt 


1 i i i i I i i i i § i i i i i i i 


> 


zzz zx zzz gzgzgzgzgg 


•* 

DC 


_ _ X X 

x99xxx¥xxxgxxxxxxx 

CM CO CM cm 


m 


XXXXXXXXXXXXXXXXX 

N 

x • 


cc 


- O 1 ■ ' 

X 

o 

X X LL LL X UL 

M « M M ft « ^« ^ ^JJ 

XXXXXXXXXXX 

ooooooooooo 


M 

EC 


xxxxxxxxxxx 
ooooooooooo 

X LL LL X X LL X 


It 

of 


« x X X X x -r -r x x x X X x X " g 

XX«««r««XX » « n « n w n O O 

o o o o o o o o o O O O O O O O x X 

o o 


oc 


.xx x x x x x 5 g x x 5 X X X X X X 


Compound 


3.32 
3.33 
3.34 
3.35 
3.38 
3.37 
3.38 
3.39 
3.40 
3.41 
3.42 
3.43 
3.44 
3.45 
3.46 
3.47 
3.48 
3.49 
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Ml 



Physical data 


oil 

viscous mass 
oil 


Salt 


1 1 I 1 1 1 I ! 1 I I 1 1 I 1 1 1 1 1 


>• 


2 § z 5 5 z 5 5 2 2 5 S 5 2 5 5 5 § S 


of 


X XXXXXXXXX XXXXXXXXX 


of 


XU.U-XU-U-XXXXXXXXXXXOO 


of 


u-xxxxxxxxxoooooooxx 


of 


xxxoxxooooxxxxxxxxx 


TC 

cc 


•n 

m m m » •* 

- X „ X X w x « X cXF 
8 x x o o o «00«XZrOO-XOXX 

2~ o" o x M x" i" ° x M x" ° ° g x" £ 5 cT x M dr ° 
g o o o oo o o o 


cc" 


xxxxxxxxxxxxxx.gxxxg 


Compound 


3.50 
3.51 
3.52 
3.53 
3.54 
3.55 
3.58 
3.57 
3.58 
3.59 
3.80 
3.83 
3.84 
3.65 
3.66 
3.67 
3.68 
3.69 
3.70 
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"5 o 

o ^ 
"co 

5k 



CO 

to 
cb 
E 
to 

3 
O 

c 

CO 



a. 
E 



X 



3 

CM 



> I 5 5 5 5 "5 5 5 5 5 5 



X X 



X X 



§ 

o 

CO 

at 

GQ 



O 



o 



x 

o o 
O _r 
x 

x o 
o 



X 



5 



5 



X 

o 
o 

n 

5 



X 
O 
i 

X 

o 

°* 

X 

o 



X 

o 

X 

o 
o 



X 

o 



5 

o 

5 



5 

O 



X 

o 



5 



X 

o 



X 

n 

o 



o 
o 



I 

o 



k«. s» p^. f"^ r*- »^ . . • - - 

eocotococococococococo 



ffl O) o ^ w 
CO cq 



CO ^ 
CO 00 



• CO CO CO 



m co 
CO co 
co co 



CO CO CO 
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Physical data 
CC) 




Salt 


i i i 5 i i i i i i i i i i i i i i i 

CNJ 


> 


zS zzz 5 z 5 z 5 z '5 5 zz ' z -555 


cr 


XXXXXXXXXXXXXXXXXXX 


of 


oxooxxm--D-aXxmmmxxgxx 


CC 


x xxxxfixxxmmxxxxgxxg 


aT 


xmx xfixxxxxxxxxgxxgx 


H 
flf 


X XX 

o o o « 

o . J O « - ■» - • ■ x X 

$ 5 5 i 5 £ 5 5 £ 5 £ 5 5 X I X I =1 8 £ 8 

5°o g o. o, q, J q. J °« o„ o" o" o" £ o £ 
x o x 

o o 


of 


xxxxxxxxxxxxxxxxxgx 


Compound 


3.90 

3.91 

3.92 

3.93 

3.94 

3.95 

3.96 

3.97 

3.98 

3.99 

3.100 

3.101 

3.102 

3.103 

3.104 

3-105 

3.106 

3.107 

3.108 
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Physical dara 


co 

s 

in 

i 

to 


Salt 


I t t ■ I ■ ■ I ■ 1 1 1 ■ ■ > > ill 


>- , 


L_ J k—/ 


cc 


xxxxxxxxxxxxxxxxxxx 


M 

CC 


. x x x x x x x % x % i X X x x x x x x 


cc 


. x x x x x i i x 5 x x x i: x: x x x x: x 


m 

CC 


x x x J.J X X X X X x I x X X X- 5 X X 


M 

of 


•» _r -r -r x* x x X* 
§ X 8 x o x £ x o o 8 x m o w g, o- o w x x w 
5 5 o" x o x o 5 o 5 x x o x x X X o o 


•4 

CC 


xxxxxxxxxxx xxxxxxxx 


Compound 


3.109 
3.110 

O* III 

3.112 

3.113 

3.114 

3.115 

3.116 

3.117 

3.118 

3.119 

3.120 

3.121 

3.122 

3.123 

3.124 

3.125 

3.126 

3.127 
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leal data 
CC) 












1.5499 




























Phys 












■ 

CM 0 

cmlj 
c 




























Salt 


I 


1 


1 


1 




1 




! 


1 


1 


1 


1 


1 


1 


1 


1 




1 


1 


> 


5 


5 


Z 


Z 


z 


z 


5 


5 


5 


5 


Z 


5 


5 


Z 


z 


z 


X 

o 


X 

o 


Z 


w 

DC 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


m 

DC 


M 
M 

5 

O 

M 

X 

m 

o 


X 

PI 

o 


X 


"7* 
at 

X 

o 


X 


X 

o 


-» 

X 

a* 


X . 


5 

m 

X 

cT 


X 


X 


X 

a 
o 


% 

X 

o 
o 


X 


X 

o 
o 


X 

o 
o 


X 


X 


X 


DC 


X 


X 


*v 

X 

o 


X 


X 

o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


M 


I 


X 


X 


X 


X 


X 


X 


5 
5 

m 
J- 

o" 


X 


m 

X 

§ 


X 

8 


X 


X 


o 


X 


X 


rf 

o 
z 


z 


o 
z 


of 


5 
° 

O 


m 

X 

« 

o 


m 

X 

o 

X 

o 


X 

o 


X 

o 

X 

o 


m 

X 

o 


X 

o 
o 

X 

o 


X 

o 
o 

X 

o 


m 

i 

cT 


pi 
X 

o 
o 

X 

o 


X 

o 
o 


PI 

5 

x" 

o 


PI 

X 

o 


n 

X 

o 


p» 

X 

o 


•a 

X 

Pi 

o 


•n 

X 

M 

o 


J- 

o 
o 

5 


r* 

X 

PI 

o 


CC 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


PI 

1 


X 


X 


X 


X 


I 


00 
CM 


o 

CM 


CO 
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Physical data 
( a C) 


? 

CO 

d. 
E 
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, , | 1 1 1 1 1 1 1 ' ' ' 1 1 1 1 1 1 ' 
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* 

EC 


x" x" x 

xxxxxxxxxxxxxVVx xgx 


M 

of 


_ w_ — iis-rmrnXXXX XXxg 




xx xxxxxxxxxxxx xxxxx 


of 


- - - V V "v ~ 

fid5u-mmoooxooxx xxxxi z 


« 
cc 


| 

m n <n m w —T -pT J- -T- X w 

XXXXX m m »«r i rr? r «r , _rr) -rO 

5 5 5 | 5" I I f u " °" ° f 5" 5 " 5 ° 5 1 


cc 


xgxxxxxxxxxxxxxxxxx 


Compound 


3.185 
3.186 

3.188 

3.189 

3.190 

3.191 

3.192 

3.193 

3.194 

3.195 

3.196 

3.197 

3.198 

3.199 

3.200 

3.201 

3.202 

3.203 
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Physical data 


CO 
CD 

co fx • c 

CO • CD O 

e 7 r i 

i «<r co 

3 CO ^ w r * 
o c a. a. 

en * * 

| » e e 

O 


** 
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III II I I I I 1 Illtttll 1 
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m 

of 
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DC 
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DC 
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x" ° x x x" x w x w x w ° ° x~ x M x- ° x w X" ° ° x M 
o o o o o o o o o o oo o 


flf 


xxxxxxxxxxxxxgxxxxx 


Compound 


3.204 
3.205 

3.207 
3.208 
3.209 
3.210 
3.211 
3.212 
3.213 
3.214 
3.215 
3.216 
3.217 
3.218 
3.219 
3.220 
3.221 
3.222 
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Physical data 
(°C) 


• £ o *5 • 

7 J- S § n 

g e ^ % s .k 

o. cL « 7 4 4 

p p "? "? E E 

HQ sao ■ . 

= = ... .... 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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xmgxxxxxxxxxxxxmfigg 
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•* 
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Compound 


3.223 
3.224 
3.225 
3.226 
3.227 
3.228 
3.229 
3.230 
3.231 
3.232 
3.233 
3.234 
3.235 
3.236 
3.237 
3.238 
3.239 
3.240 
3.241 
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Physical data 
TO) 
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1 I I I 1 I 1 1 I 1 I 1 1 1 I 1 1 1 1 
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3.242 
3.243 
3.244 
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3.246 
3.247 
3.248 
3.249 
3.250 
3.251 
3.252 
3.253 
3.254 
3.255 
3.256 
3.257 
3.258 
3-259 
3.260 
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Physical data 
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Physical data 
PC) 


■ 

o 
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Physical data 
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Physical data 
(°C) 


o 


Salt 


I I I I I f 1 I 
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Compound 
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Physical data 
CC) 
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Physical data 
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T 

o" 


X* 

o 


X 

o 


-jf 

o 


x 

o 


X 


x 

o 


X 


T 


-r 


of 


X 


X 


X 


X 


X 


X 


X 


M 


X 


X 


X 


X 


X 


X 


5 


m 

5 


5 


f 

X 

o 


X 

o 


Compound 


3 


to 

CO 


CD 
CO 


So 


CO 
CO 


ft 


o 


T— 


3 


? 




to 






CO 


5 


a 


E 


C\J 

in 
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45 ______ — — " ~ 
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Physical data 
<°C) 


m < 

• • 

I q> i 

O CM CM — 

v~ a* v- .E o 
cLd.fi. S 
EES 


Salt 


i i i i i s § i i i i i i i ■ i i i i 

XX X 


m 

of 


x xxxxxxxxxxxxxxxxxx 


CC 


— XX — — 3: — x— x — xx 
00000000000003.20090 

CMC^CMCMCMCMCMCMCMCMCMCMCM CM CO CM CM CM 


> 


xx 2 x z 22 xx zz x 2 xxx zzz 


• 

of 


xxxx x xxxxxxxxxxxxxx 


M 

CC 


- X - 

xmm^-^xxx xxg g^xxxxgg 


of 


XX 

mxxxxxxgxxxxxxx 0 « 0 «xx 


m 

CC 


xxxxxxxxxxxxxxxxxxx 


M 


XX-XXc c X X X » X X -X X c 

oo«ooxxxoxoo w OOOO M XX 

x x 0 x x 0" 0 0" x 0 £ x" ° x M x M af x M ° 0" 
00 oo° 0 OO OOOO 




xxxxxxxxxxxxxxxxxxx 


Compound 





£ 

s 

o 



UJ 

CO 

JS 
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LU 



Physical data 


oil B 
resin A 
resin 

oil A 


Salt 


I I i i t l i i I I I i i i i I i i l 


m 

CC 


I X XXX X X X XXX X 9 X X X XXX 

to 


cc 


m 

M m n M " -J« 






« 

oc 


XXIXXXXXXXX XXXXX XXX 


«a 

x 


. M n m fn 

1 1 11 x i 1 o x 5 5 x 5 1 1 1 _« 5 

£ S 


of* 


1 1 

X X 

o o 

xxxxxxfexo xx^rx^r^r^ w 

u X XXX ^ 

o o o o x 


n 

CC 


5.555 5 

xxxx|fxx xxmo x xx 


oc 


c „, F x x x x x x x 
- - i i m 9 o ° 2 2 2 

x x £ £ g 5, §. q, q. q, q, x x . x x x x x x 

o ° ° ° T fXoXXXX 

w x o o o o o 


cc 


o x X g 5 £ X X 
i i i i i i i i i i i f 0 M 5" f o a o 


Compound 


T-CMW^fmcOf^COOOOOOO o ' o o o o 

0)c^a>a>o>c3>0)O)0>T^T-'i--r-'r-T-T- v -T-T- 
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LLF 



Physical data 
(°C) 


• 


























resin 


resin 








highly viscous oil 


Salt 


l 


J 


1 


! 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


! 


I 


1 


1 




• 

CC 


x 


X 


X 


X 


M 

X 

a 
9 

CD 


X 

$ 

CD 


X 


X 


X 


X 


x ■ 


X 


X 


X 


X 


-X 


•x 


X 


X 


*- 

CC 


o 
■ 

ca 


X 


o 

CM 


X 

a 

CM 


X 

o 

? 

CO 


X 

o 


X 

o 

cVj 


5 

cVj 


X 

o 

CM 


X 

o 

CM 


X 

o 

CNJ 


X 

X 


X 

o 

CM 


X 

o 

t 

CM 


X 

a 

CM 


X 

o 

1 

CM 


X 

o 

CM 


X 

o 

CM 


X 


> 


Z 


X 

o 


X 

o 


Z 


z 


X 

o 


z 


z 


X 

o 


z 


X 

o 


' z 


X 

a 


H 


X 

o 


z 


X 

o 


z 


X 

o 


cc 


X 


X ■ 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X. 


X 


X 


cc 


5 


o 


X 


o 


5 


a 


5 


LL 


LL 


Li. 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


5 


o 


* 

cc 


M 

X 

o 

I 

X 

o 


X 


o 


X 


X. 


X 


X 


X 


X 


X 


X 


X 


X 


X 


- X 


X 


x-' 


X 


X 


cc 


X 


o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


CC 


X 


"* 

M 

X 

o 


X 


X 


X 


X 


X 


m 

X 
a 


« 

X 

o 


n 

X 

rt 

o 


X 

N 

o 


X 


X 


X 

m 

<? 


c 

1 

X 

H 

o 
1 


X 

o 

X 

o 


X 

o 
o 

X 

o 


X 


X 


cc 


m 

X 

K 

o 


5 

X 

o 


E 


M 

I 
o" 


n 

I 
o" 


n 

X 

o 


5 






5 


"X 


X 


X 


X 


X 


X 


X 


X 


impound 


o 

T— 




CM 
1 — 


CO 
t— 
t— 




to 

T— 


CO 

T— 




CO 


o> 

T— 


o 

CM 


CM 


CM 
CM 

T— 


CO 
CM 


CM 


in 

CM 


s 


Em 


CO 
CM 


o 
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Physical data 




Salt 


1 II I I 1 1 


m 

DC 


X 


X 


X 


X 


X 


X 


■ X 




3-CH, 


.X 

o 

1 

CO 


3-CH a 


3-CH3 


3-CH s 


3-CH, 


3-CH, 


> 


z 


z 




HO 


5 


CH 


HO 


of 


X 


X 


X 


X 


X 


X 


X 


m 

of 


o 


o 


O 


0 


0 


0 


0 


» 

of 


X 


X 


X 


X 


X 


X 


X 


f» 

nf 


X 


X 


X 


X 


X 


X 


X 




m 

5 


X 

o 


X 


5 


n 

X 

M 
O 


X 

0" 


«n 

I 

0 

° 
5 


of 


X 


X 


X 


X 


X 


X 


X 


Compound 


4.129 


4.130 


4.131 


4.132 


4.133 


4.134 


10 

CO 
r- 
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lit 
-J 

CD 




I 



o 
O 



o 

o 

© 
E 
o 

CO 



05 

o 



Physical data 
CO) 


o • 

g S 
T 7 
g SJ 

T— 

E E 


Salt 


-2 « o 
22 o z 3Soo"w 


> 


5zoz5zz z 55 x 52 2 


m 

CC 


V V ? Y 

XXco X±XXa>X«Di<c>XX 


of 




of 


c c c c 

o 5 5 5- 5 5 5 o 5 5 5 5 g g 


CC 




Compound 


5.1 
I 5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
5.10 
5.11 
5.12 
5.13 
6.14 
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en 
>> 
x: 
CL 



CD 
CO 



S 5 

C CD 

2 U. 



o 

r ? 



o o 

2 2 



O 
O 



O 
c 



O 



o 

I X.I 



2 2 



X 

o 



X X 

o o 



X 

a 



X 

a 



x 

2 O 



c 
o 

in 
LU 

m 



x x 



p 

X in X 



o 

! 

m 



X 

8 

t 



O 
I 

CD 



O 

X* CD X 



X O 



- - - X 

p o o o 

el cli to ci 



X — 

o a m 

cl cl cl 



X 

O — — 

o o o 

CM CM CM 



o 
I 

CM 



o 

ci 



o 

ci 



o 

ci 



o 
I 

CM 



o 

ci 



3 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



x x 
o o 



X 

o 



X 

o 



X XX 

M M W 

o o o 



13 

c 

8 

CL 

£ 
o 

o 



id co co o o 

t- v i— CM 



CO 
CM 



Tf in 

CM CM 



CD CO CD 

CM CM CM CM 

to ID ID in 



CO 
ID* 



in 



CM 
CO 



to 
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c 
o 
O 

to 
UJ 

-I 



Physical data 
CO 


CO ^ 

7 7 

« 1 

E E 


CO 
CO 


z = z c z o 
I ixioiaci i i i i isiacaci i 


> 


ozzzoz zzzzzzo.zzzzoz 


of 


5 x 5 _5 1 

8 5 ft o o o o 

cpXXXXcoXioXXto-tJ-cp*L.a-co«>j- 


EC 




of 


X X X X x « x « x « x „ x ^ x « x « x « ^ x « x « x « ^ x - 
o oooo o o o o o O O O CO o o x o 


EC 


m 0 is *» 

x x x « x « 

xxxxx^xxxxxxxxoooxo 


Compound 


5.34 
5.35 
5.36 
5.37 
5.38 
5.39 
5:40 
5.41 
5.42 
5.43 
5.44 
5,45 
5.46 
5.47 
5.48 
5.49 
5.50 
5.51 
6.52 
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Physical data 


yellow resin 
resin 


Salt 


w M 

go O O S.§O rrO 

, , i i 8 , i" i E i § a N I N 1 II i 


> 




cc 


M *» « 

XIX" _ _ _ 
888 5 O OOO 


cc 


fi «•> « n n m «« 

H 5 ? ? H H ? ? H H ? ? ? 5 

ct ci.ci ci cl ci i cii cl ci cl ci ^ 


a 
cc 


X 

•T -7 V O 

5 5.s 5 5 5 5. ■,, i. u. i. i, x 5 o- o 


cc 


— 5 5 5 5 5 5 5 5 

T T T T i i . i 

m m *• « "J** 

x x x 5 5 5 § xoxx 


Compound 


5.53 

5.54 

5.55 

5.56 

5.57 

5.58 

5.59 

5.60 

5.61 

5.62 

5.63 

5.64 

5.65 

5.66 

5.67 

5.68 

5.69 

5.70 

5.71 



o 
O 



LU 
_J 
CD 
< 
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g 
o 

in 

LU 
-J 
CD 
< 



Physical data 
CC) 


oil 
resin 

m.p. 103-105' 
resin 


Salt 


I I 1 1 I ! I ! I I 1 I I I 1 I t 1 I 


>- 


goozzzzoo. oozozzzozz 


cr 


XXXXXXXXX-XXXXXXXXXX 


CC 


TXXXXXX w — — i_ w i- wOO w 

QooooooomooommmcQz^m. 

c!iclclc!iwc!icl(liclw(!icljwwwc\ic)(OW 


of 


X 5 • e X O O X O 5x c 

« o O - V o » » o o o o „ o Q, V « 

5 5 5 5 5" x 5 5 5 5 5 5 5 5 5 5 5 5 5 


t£ 


xxxxxxxxxxxxxxoxxxx 


Compound 


5.72 
5.73 
5.74 
5.75 
5.76 
5.77 
5.78 
5.79 
5.80 
5.81 
5.82 
5.83 
5.84 
5.85 
5.86 
5.87 
5.88 
5.89 
5.90 
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55 



CL 



! i 



X 

o 



o 



o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 



o 

o 



in 
UJ 



CD 
< 



O 

I 

CO 



o o o 

Z Z 2 

) I I 

CD CO CO 



X X 

<? <f 

CO CO 



O 
I 

CM 



o 

I 

CSJ 



O 
I 

CM 



X 

o 
I 

CO 



X 

o 
I 

CO 



X 

o 
I 

CO 



I 

CM 



o 

el 



X 

o 



X 

o 



X 

o 
o 



X ^ x x x 
o o O o o o 



X 

o 



X 
Q 

o 

CI 

X 

o 



X 

. 8 

X -rT 

IS J_ 

P o 



o o 



X X 



c 
=> 
o 

E 
o 

O. 



O i— CM CO XT 

T-CMCO-^-^OCPN-COOJOOOOo 
CD O) u) O) 03 05 O) 0> O) t— # t *— ( r- 

in io io inioinio'toiotoinioto m* 
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> 
x 
x 




E 



o 



o 

£ 

o 

p 



1 



03 
E 
o 



Physical data 
CO 


b 5 
5 T 

1 in 
cn • 

?! S 

4 4 

E E 


Salt 


o o S o o 2 ^ o 

Z Z E 3 Z => © 

i i i ixixisoBxou. 


>- 


X XXX 

zzozzzz zzzzooo 


Ok 

of 


XX xxxxxx 
xxxxxooxoopooo 


DC 


x i 5 5 5 5 5 x 5 5 5 5 5 5 




XX XXX xxxxxx 
xxxoooo oopoooo 


of 


5 o o 

XXXXXXXXXXX coio co 


QC 


XXOXXXXXOqOXXO 


of 


xxxxxxxxxxxxxx 


of 


xxxxxxxxoooooo 


Compound 


6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

6.14 
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X3 

8 

C 



o 
O 



CD 
< 
h-. 



Physical data 
(°C) 


6 

§ 

1 

o 

cL 
E 


Salt 


o 

o z o o 
i i 1 i i i i i i i i i i i n i i i £ 


> 


X X X 
Z ZZZZZOZZ Z OZZ 0 ZZZZZ 


Ok 


X X « X x « ^ X X X X « X X 

ooxxxxxooooxoooooxo 


m 

cc 


c c 

MMWia V » n m V 

XXXX XXXX-r'X-r 
XXXXXOOOOXXOOOOOOOX 


cc 


c e c c c c c cc 
X X X X X X X x x x x - x ~ x - £ X„ X . X X X 

opooooooooooooooooo 


« 


X X — — — — 

0000 0 0 

X X X X co 10 CD co X X X X X eo X X X X co 


Ml 

DC 


0 o x x x x x x o x x x 0.0 0 S. o a x 


of 


xoxx^xooxxoxxoxxxxx 


PI 

DC 


— — Xx — — — X — 
OqXOqXXXXXXOOOXXOXO 


Compound 


6.15 
6.16 
6.17 
6.18 
6.19 
6.20 
6.21 
6.22 
6.23 
6.24 
6.25 
6.26 
6.27 
6.28 
6.29 
6.30 
6.31 
6.32 
6.33 
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ca O 



CO 
CO 



O 
2 



O 

z 



o - o 

I -X I X I X I I I I I I I i s I 



>- 


gzoSz zgzzzzo^zzZzoz 


• 

cc 


X X X 

oc/cTxxxxxxxxxxxoxxxx 


of 


J* Jx£ J* 
O O © CD 

V Jo. V V V V V M 

x, x, x, x x^ x, x x„ x 3; x x x 
xxxxxo o oooooooooxoo 


CC 


«u — " "~ 

t * J £ 

o , oxooxxqXXoooooo m xxx 


* 

DC 


5 £ ™ Y 

coXXXXXOXXXXcdioXXXXXcd 


m 

cc 


m 

xoxxxxoxxoxxxox oxxx 



o 
O 

CD 

a" 

CD 

2 



XXXXXXXOOOCQCDXXOX 



X 

o 

n 

■ X 
o 



X X 

X x 
o o 



OXU.XXOOXXX XXOXXQ 



c 

3 

CL 

E 
o 

o 



5 w n w cq co ^ * <<r ^. ^. v. ^. » 3 3 

CO CD cd d d cd cc cc d CD CO CD to to CD CO <o CO CO 
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Physical data 
CC) 




Salt * 


CM fO 

5 | 

1 <l 1 1 X 1 1 1 1 O 1 1 1 i I i i t X 


>• 


zzzoZzzozZ zzzo^zzzz 


cc* 


MM mm M ^ M M M 

XX XX X.. xxx 

xxooxxooxxxx oxxoxoo. 


• 

cc 


pi m f» m «t— m m m « « f* 

•xxxx -n«xx x x x xx 

OOOOXOOOIXOXO XXOXOO 


of 


X XX 3 * XX XX X « X X 

oxoooxooxxxooxxoooo 


• 

cc 


M 

X — — 

oooooo o o 

CO CD CD CD CO CO X X X X X. X X X X X X CD CO 


cc . 


xoxxoxxx m M m „ w M m « „ ^ ^ 

xxxxx xxxxxx 
ooooooooo oo 


cc 


oo^oy^ooooooo 

xxxxxxxx 

oooooooo 


cc 


oooooooo 

ixxxxxoopox 


Compound 


6.53 
6.54 
6.55 
6.56 
6.57 
6.58 
6.59 
6.60 
6.61 
6.62 
6.63 
6.64 
6.65 
6.66 
6.67 
6.68 
6.69 
6.70 
6.71 



o 
O 

CO 

uu 
_J 
m 
< 
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Physical data 
CC) 


oil 

viscous mass 


Salt 


1 l 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 l l I 


>- 


X XX X X X X 

zzzzozzoqzzzzozoozoz 


• 

of 


ooxxxxxxxxxxxxxxxxxx 


• 

of 


M» 

x -r 

cToxxxxxxxxxxxxxxxxxx 


r* 

CC 


X* X i X X X X X 
OOXXXoXXOOOOXXXXOXXX 


of 


XXiowXXXXXXXX xxxxxxxx 


m 

CC 


xoxxxLLu-u.xxxxxmmm-3-3 


of 


oxo-xuLXXXXXxfiooxxxxx 


m 

CC 


fioooou-xxxxommxxxxxxx 


Compound 


e.72 

6.73 
6.74 
6.75 
6.76 
6.77 
6.78 
6.79 
6.80 
6.81 
6.82 
6.83 
6.84 
6.85 
6.86 
6.87 
6.88 
6.89 
8.90 
6.91 
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c 
o 

O 



UJ 
CO 

< 



Physical data 
CC) 


m.p. 119-121° 
viscous mass 


Salt 


d 
«§ 

O o CM j 

i r. x i o i i I i i > i i » 1 I 1 1 1 


>- 


ozzozozooozzzzo oz po 


« 

cc 


LL 5 o o S 
-r-r-rXXXXXXXX cDicocptiinxX 


M 

oc 


XOXXXXXXXXX X0.XXXXOO 


OC 


xx x x x x ox x o-'o x ; x X 5 X X o x 


a? 


• - - - v. v „ 
XXXXXX-r x _ 
O* o" O* cT O O O X O X X X X X X X X X X 


M 
CC 


cjxxxxxoxoxxxxxxxxxx 


Compound 


s • t • « g 5 si S3 s a $ Em s s s s s s 
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63 



g 



Physical data 
(°C) 


o 




Salt 


1 1 1 1 1 1 1 1 1 1 1 1 1 


> 


X X X 


EC 


X il - x x - o 

O O V V 7 1 
XXXX.x'Awxiiiio«« 


cc 


I o uT _ _ o u. u. 
oooozixopozoo 


I *• 

cc 


c 

1 

- " x, 
ipxxxxoxxxxxo" 




cc; 


.£ 

I X I X x "X X X .1 I o" o o 




I M 
I « 

CC 


n m « 

XXX 

xxxx xxxxx xooo 




Compound 


7.34 

7.35 

7.36 

7.37 

7.38 

7.39 

7.40 

7.41 

7.42 

7.43 

7.44 

7.45 

7.46 





* \p — * 
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CO 

LLI 
-J 
CD 
< 



X 



tn 



i/°-<r 2 




o 
© 



o 

t 

o 
O 



c* 
E 

w 
O 

i— 

as 
E 
o 

CO 



J3 

o 



Physical data 
CC) 




Salt 


N 

M 

o o 5 o o o 

Z 2 ^ Z 3 © 
1] 1 | X 1 X 1 2 1 IXOU- 




x x x 2: X 

ZZOZZZZZZZOqOO 


of 


X X X £ ^ 

xxxxxxoxoxxooo 


* 

of 


=C x 1 I X X x X x 
xo ooxxoxo xxooo 


of 


MM M M W M _ M 

XX XXXX X x ^ 
XXXOOX0OOOXO0O 


• 

cc 


xxxxxxxxx xxixx 


DC 


xxx xxxxoxxooxx 


CC 


xxxxxu-xxxxxoxx 


DC 


M 

oxxxxxoo xoxxx x 


cc 


M 

X 

0 0 0 

XXXioXXXcdXXcdXXX 




M 

MM M X 

oooooopomooooco 
1 1 1 1 1 111 1 1 1 1 I I 

C\J(NC\JC\JC^CgC\JCNC\iCsJC\jC\JCOC0 


Compound 


8.1 

8.2 

8.3 

8.4 

8.5 . 

8.6 

8.7 

8.8 

8.9 

8.10 

8.11 

8.12 

8.13 

8.14 



u 
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Physical data 




: Salt 


O O _r 
i | | 1X1 1 1 S ! 1 1 1 I 1 O 1 X 1 


> 


zzzzzzozzzSzzzzz'zoz 


- EC 


o o o" x x ± x & o"xxixoo c?oox 


cc 


x x x x x x o" 5 5\ x x x 5 5 S 5 5 1 5 


cc 


-"x-j-r x x £ x x i x x 
5 o o"ooxo J o o"xxxxooooox 


« 

cc 


xxxx. XXXXXXXXci X X X X X cm 


n 

cc 


xxxxxooxoxxxxo xxx xx 


cc 


4 ^ « » U 


cc 


x - *"* ~ w w 
x-xxxxxo o 




x " X — - X 

moooooo ooo 

J>Xcd©Jjco 'cocd XXXXX<{>XcoX<dX 


of 


■ XX*- 
' ci ci cl cl ci ci I i ci cl I ci ci cl 


Compound 


8.15 

8.16 

8.17 

8.18 

8.19 

8.20 

8.21 

8.22 

8.23 

8.24 

8.25 

8.26 

8.27 

8.28 

8.29 

8.30 

8.31 

8.32 

8.33 



o 
O 



—I 

CD 
< 
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Physical data 




Salt 


| I 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 


>- 


zzgzzzzgzzzxzzzzooz 


cc 


gxxxxxxxgoooxo.xxxxx 


• 


g o" X X x o 5 5 5 5 X 5 5 X o 5 X X X 


to 

cc 


g" 5" x x g" g" x g" g" 5 g" g" 5 5 x 5" x 5 g" 


<• 

cc" 


ixxxxx^Jxx4-xxxxxxxx 


cc 


x x ^ n I I I 

g f g g" f g f g 1 5 5 5 I f . 


cc 


Sxxxxxxxxixiff. 

000000000000.0.0 

— — — — ^- ~- w xx x 

M W 

X X 

o o . . — 


of 


± X 

o o « 

xxxxoxoxxoxoooxxx 


M 

cc 


5 o o o o o g 

J> J,xxxxxcoX»ieo«J>xxxxxx 


cc 


i ci I ci cl cl ci' ci cli cl i cl cl cl ci ci cl 


Compound 


8.34 

8.35 

8.36 

8.37 

8.38 

8.39 

6.40 

8.41 

8.42 

8.43 

8.44 

8.45 

8.46 

8.47 

8.48 

8.49 

8.50 

8.51 

8.52 



g 

o 



3 

CD 
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Physical data 


brown resin 
brown resin 
resin 


Salt 


! I | | -J I I 1 4 1 1 1 1 'l 1 -1 * 1 1 1 1 1 1 




zSzzoozozzzzzSzzozgzozo 


EC 


xxxxxxxxxxxxxxxxxxxxxxx 


* 

cc 


X X X X X X X X X X X X X X X X X X X X X X X 


cc 


« ** " x* nf 

XXXQXXXXXXXXXXXXXOO-XXOO 


cc 


9 5 

xxxxxxxxxxxJ>J>xxxixxxxxx 


CC 


xixxxxxxxxoxxxxoooou-u-u-u. 


CC 


XXXXXXXXXXXXO U.XIIXXIXXX 


M 

CC 


XXXXXX XXXXXOXXU.XXXXXXX X 


a 
cc 


XXXXXXXX XXXXXXXXXXXXXXX 


cc 


*» " '»-j , *-r tV'ttxxxxxx* 


Compound 


8.53 

8.54 

8.55 

8.56 

8.57 

8.58 

8.59 

8.60 

8.61 

8.62 

8.63 

8.64 

8.65 

8.66 

8.67 

8.68 

8.69 

8.70 

8.71 

8.72 

8.73 

8.74 

8.75 
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x 
x 



Lit 
-J 
CD 
< 




is 

3 



O 

•S 



Salt 


o 5. o 8 9 5 o 
i i ixil i I o a X 1 x u. 




-r x XXX 
Z O Z Z Z O z z o z z o o 


N 

cc 


xxxx.o'oxxx oxx xx 


cc 


T T T X X X X J -« J %«^?<m« J « 
OOOOOOOOOOOOOo 


n 
n 

DC 


x x x x x x" X* x X I . X I x". x" 
xxoooooooooo. O O 


« 

CC 


op o 

XcdXxJxXXXcdXXXX 


n 

EC 


xxxxxxooxxoxxx 




_ XX 

xox.xx oxoxxxxoo 


cc 


k» — — mmm J^E m ^ 

XXCQXOx^ 1001 - 1 - 01 


M 

of 


o o o o o o o 

XXxiXcDioXXiAcoiAxX 


cc 


oomooooooooooo 

cLcicloiclcNiCNiojcMcowcocvjcg 


Compound 


9.1 
9.2 
9.3 

9.4 ; 

9.5 

9.6 

9.7 

9.8 

9.9 

9.10 

9.11 

9.12 

9.13 

9.14 
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CO 
C/3 



O 
Z 
X 



o 

I O I I I I 



X 

o 



X 

o 



X x 

o z z. o z 



xxxxxxoxox 



* * * 5 31 * . = -x 

o o o P o p jT9 0 0 



T « X - X X 

OXXXXXXOOO 



3 



o 

o 



X 



X ir> X «> X 



X - - 

a o o 

X co co CO 



UJ 

-J 

CD 

2 



— — XX— • — L. W 

xooxoo .oomm 



xooxxxx xxx 



- - * X - x X 

OOXOXXXoP^ 



in X X in 



XX- 

p o p 

co co 



X X - X X 



to 

X 


X 




M 

o 


o 


o 






el 


«i 


CM 


CO 



o 

£ 

o 
O 



10 co co o> . © t- cnj co ^ 

^ - CN1 CNJ CNJ CNJ CNJ 

0)0)0 0)0) ov CD O OJ CD 
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x 
x 

X 



o 

CD 
< 




3 



u 



Salt 


i I 

o o 5 
iIiiioiiSiiiix 


> 


to to A V V IO ~ W 

£ £ X, I I X„ £ £ X. £ £ I X. X 
OOO OOOOOOOOOOO 




c _ = % 

g 5 5 5" i 5 5 5 5 5 5 5 5 5 




x x x 


EC 


x* — — 

X X XwiA©XXXXXXXX 


•B 

CC 


OOOOXXXU-XOXXOX 


DC 


xxxxooxxxxxxx. 0 


M 

CC 


OOOOXXXXXXXXXX 


of 


0 0 

XXXXXXXXXXcdXcoX 


cc 


00000 

XXXXXXXXXcsicnjcocmoj 


Compound 


10.1 

10.2 

10.3 ! 

10.4 

10.5 

10.6 

10.7 

10.8 

10.9 

10.10 

10.11 

10.12 
10.13 
10.14 
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Salt 


I tit I I ill I l i ■ l 1 III 


> 


X -Hi X XX x 

8 8 = 8 8 8 8 

'-5 '* - . - £ - £ £ £ £ £ £ -jT £ x £ £ X 

5- 5 5 § 5 . 5- 5 1 5 5 S S 5 s 5 a - a 5 5 a 




if I I § 1 

~ *F eo c " 5 V X" ^ ^ 

5 5 5 5 5 5 5 5 5 5 I I 5 I 5 £ S. 5 5 I 


>- 


zz zz5zz55 oo55zozozo z 


of 


xxi.x^xxxxxxxxx. xxxxxx 


n 

DC 


xxxo.oxxx'xxxxxxx xx xxx 


cc 


M 

x o xxo xxxx xxxxxxxxx 

X X 

O O 


cc 


X X 

o o 

o 5 o x o xxxxxxxxxxxxx 


« 

cc 


X _ _ — 

o o o o 

ixiAiA^XXXXXXXXXXXXXXX 


cc 


5 5 5 3 5 5 5 

d d d d d d (i. I I I I I X.X CNJ C\l CM CM CNI ^ 


Compound 


10.15 

10.16 

10.17 

10.18 

10.19 

10.20 

10.21 

10.22 

10.23 

10.24 

10.25 

10.26 

10.27 

10.28 

10.29 

10.30 

10.31 

10.32 

10.33 

10.34 



g 

o 



LU 
-J 
CD 
< 
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Salt 


1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 




> 


XXX x x 
O 8 _ 8 -c^ OO _ o 

• «• « _ ■ w ft * 'ft S '» » M M « 

xX^XxxXxx^xxxxxx-pTxx. x. 






xxx x -5. X 
goo 000 

9, _ ^ c= °. «= «F <= qq, c O 

" ■» « ft ' ft 'ft — *» """m ""m 'ft ""m M 

x =L x . 5 x x" 5 5 x" ^ ^ S x - 0 0 * x - 5 x " 

OOOH-C oSoSiooO^OiiSiooSo 




>• 


X XXXXXX XXX X. xxxxxx 
O^OZOOOOZOOOZOOOOOOO 




« 

az 


XXXXXxXXXXXXXX^XXXXX 


m 

DC 


xxxxxxxxxxxxxxxxoooo 


of 


xxxxxx xxxoooxoooxxxx 


M 

of 


^xxxxooooxxxgxxxxxxx 




x xxxxxxxxxxxxxxxxxxx 




m m z cd 0 

cnjcxicocnico XXXXXXXXXXXXXXX 


? 

3 

CL 

i 

O 


10.35 
10.36 
10.37 
10.38 
10.39 
10.40 
10.41 
10.42 
10.43 
10.44 
10.45 
10.46 
10.47 
10;48 
10.49 
10.50 
10.51 
10.52 
10.63 
10.54 
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I I 



o 
o 



8 

X 

o 



X 

CH 

o 



X 

o 



X 

o 
o 

X 

o 



X 

o 
o 



X 

o 



X 

o 



X 

o 



X 

o 



X 

o 
o 

w 

M 



X, 

o 



^ X 



o o 



X 



X 

o 



X 

o 



X 

o 





X « X X x 
- O O O O c 

I X X X X t i I x ' S X X „ X .. I ^ X X X X 
u" a G o B ii o o o o 2. o o o o o o o o o 


>- 


oozzzoooooooozoozooo 


CC 


xxxxxxxxxxxxxoYV^ V 11 

io w to X m 


n 

cc 


coop o fi 6 x x x x x- s? x x o. x o m 


of 


uT iT - - - - 

XXXX.X'XX XXOo OXXXXOOOX 


a? 


XXXXXXXOZXXOOOOOXXXDQ 


3 
CC 


xxxxx xxxxxxxxxxx xxxx 


of 


x xxxxxxxxx xxx xxxx^ *^ 



o 

o 

LU 
—I 

m 
< 



o 

Q. 

E 
o 



CO 

U3 IA 



© r- 

CO CD 

d d 



CM 

to 



s s 

© d 



in 



N- CO 
CO CD 

d © 



o> o 
co 

d © 
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Salt 


I l l I 1 1 1 t I l I I 1 1 I l I I I 


>. 


n 

! x x x 
o o o o 

O OO O — c c — 

o v o 

k> m m rt n n w n n «c •« — v 

x^xxx^xxxx^^x^x^Trx-jrx 
o M o o M o w Si o o" 2. d* £i o o S o o o o o o o 


Z> 


*> 

X X X « X 

8 88 o— cc — 

" « « o V «*o 
X -^X X X ^XX^x^^XxXXxX^X 

ooo oSooSioSiooS^oooooo 


>- 


XXXXXXXXXXXX x^XXXXX 
O OOOOOO OOOOOZoZoP 0 ^ 0 


of 


m mm m m 

X "X X — — XX 

oooooop* o o 

XXiAxioioioXtncoXXXXXXXioxJ) 


n 

of 


X X* M ^* 

m x x o" x x'o 5 x m o o o o o o o o zo 


of 


X x — _ XX XX 
XoXXOXXOoXXOOXXXXOXO 


cc 


_ - £ ^ ^ - - - - x x x. ^ d* uT 
ooooxooopCQoxxooopzxox 


ft 

of 


xxxxxxxxxxxxxxxxxxxx 


cc 


xxxxxxxxx.xxxxxxxxxxx 


Compound 


10.75 
10.76 
10.77 
10.78 
10.79 
10.80 
10.81 
10.82 
10.83 
10.84 
10.85 
10.86 
10.87 
10.88 
10.89 
10.90 
10.91 
10.92 
10.93 
10.94 



o 
O 



LU 
-J 

m 

2 
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Formulation Examples for agrochemical compositions containing liquid active ingredients of the 
formula 1 

(throughout, percentages are by weight) 





1 0. Emulsifiable concentrates 


a) 


b) 


0 




5 


compound of Tables 1 to 10 


25% 


40% 


50% 


5 




calcium dodecylbenzenesulfonate 


5% 


8% 


6% 






castor oil polyethylene glycol ether 


5% 










(36 moles of ethylene oxide) 










tributylphenol polyethylene glycol ether 




12% 


4% 




10 


30 moles of ethylene oxide) 




10 




cyciohexane 




15% 


20% 






xylene mixture 


65% 


25% 


20% 






Emulsions of any required concentration can be produced from such concentrates by dilution with 






water. 










15 


1 1 . Solutions 


a) 


b) 


c) d) 


15 




compound of Tables 1 to 10 


80% 


10% 


5% 95% 






ethylene glycol monomethyl ether 


20% 










polyethylene glycol 400 




70% 








N-methyl-2-pyrrolidone 




20% 






20 


epoxidised coconut oil 






1% 5% 


20 




ligroin (boiling range 1 60 — 1 90°C) 






94% — 






These solutions are suitable for application in the form of microdrops. 








1 2. Granulates 




b) 








compound of Tables 1 to 10 


5% 


10% 






25 


kaolin 


94% 






25 




highly dispersed silicic acid 


1% 










attapulgite 




90% 








The active ingredient is dissolved in methylene chloride, the solution is sprayed onto the carrier. 






and the solvent is subsequently evaporated off in vacuo. 








30 


1 3. Dusts 


a) 


b) 




30 




compound of Tables 1 to 1 0 


2% 


5% 








highly dispersed silicic acid 


1% 


5% 








talcum 


97% 










kaolin 




90% 






35 


Ready for use dusts are obtained by intimately mixing the carriers with the active ingredient. 


35 
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Formulation examples for agrochemical compositions containing solid active ingredients of the formula I 
(throughout, percentages are by weight) 

1 4. Wettable powders a) b) c) 

compound of Tables 1 to 10 25% 50% 75% 

sodium lignosulfonate 5% 5% — 

sodium laurylsulfate 3% — 5% 

sodium diisobutylnaphthaienesulfonate — 



5% 10% 



octyiphenol polyethylene glycol ether 

(7 — 8 moles of ethylene oxide) — 2% — 

1 0 highly dispersed silicic acid 5% 10% 10% ^ q 

kaolin 62% 27% — 

The active ingredient is thoroughly mixed with the adjuvants and the mixture is thoroughly ground 
in a suitable mill, affording wettable powders which can be diluted with water to give suspensions of the 
desired concentration. 

15 \5.Emulsifiable concentrates 15 

compound of Tables 1 to 1 0 1 0% 

octyiphenol polyethylene glycol ether 

(4 — 5 moles of ethylene oxide) 3% 

calcium dodecylbenzenesulfonate 3% 

20 castor oil polyglycol ether (36 moles of 

ethylene oxide) 4% 

cyclohexanone 20% 

xylene mixture 5096 

coconut oil 1 0% 

25 Emulsions of any required concentration can be obtained from this concentrate by dilution with 25 

water. 

16. Dusts a) b) 

compound of Tables 1 to 10 5% 8% 

talcum 95% — 

30 kaolin — 92% 30 

Ready for use dusts are obtained by mixing the active ingredient with the carriers, and grinding the 
mixture in a suitable mill. 

1 7. Extruder granulate 

compound of Tables 1 to 10 10% 

35 sodium lignosulfonate 2% 35 

carboxymethylcellulose 1% 

kaolin 87% 



v tO 
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The active ingredient is mixed and ground with the adjuvants, and the mixture is subsequently 
moistened with water. The mixture is extruded and then dried in a stream of air. 

1 8. Coated granulate 

compound of Tables 1 to 1 0 396 

5 polyethylene glycol 200 3% 5 

kaolin 94% 

The finely ground active ingredient is uniformly applied, in a mixer, to the kaolin moistened with 
polyethylene glycol. Non-dusty coated granulates are obtained in this manner. 



10 



15 



1 9. Suspension concentrate 

compound of Tables 1 to 1 0 40% 1 0 

ethylene glycol 1 0% 

nonylphenol polyethylene glycol ether 

(15 moles of ethylene oxide) 6% 

sodium lignosulfonate 1 0% 

carboxymethylcellulose 1 % 1 ® 

37% aqueous formaldehyde solution 0.2% 

silicone oil in the form of a 75% aqueous 

emulsion 0.8% 



water 



32% 



20 The finely ground active ingredient is intimately mixed with the adjuvants, giving a suspension 20 
concentrate from which suspensions of any desired concentration can be obtained by dilution with 
water. 

Formulation Examples for Pharmaceutical Preparations 

20. Ointments . . 

25 An ointment containing 5% of 2-[p-(4-chlorophenoxy)phenyl]-2-(1 -imidazoiylmethyl)-4-ethyl- 25 

dioxolane may be prepared as follows: 



30 



35 



Composition 






Active ingredient 


5.0% 




white petroleum jeliy 


45.0% 




liquid paraffin 


19.6% 


30 


cetyl alcohol 


5.0% 




beeswax 


5.0% 




sorbitan sesquioleate 


5.0% 




p-hydroxybenzoate 


0.2% 




demineraiised water to make up 


100.0% 


35 
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79 ■ 

The fatty substance and emulsifters are melted together. The preservative is dissolved in water 
and the solution is emulsified into the fatty melt at elevated temperature. After cooling, a suspension of 
the active ingredient in part of the fatty melt is incorporated into the emulsion. 

5 Scream containing 1 0% of 24p-(chloraphen^^^ 5 
dioxolane may be prepared as follows: 



10 



15 



Composition 




artix/p irtaredisnt 


10.0% 


isopropyl palmitate 


8.0% 


cetyl palmitate 


1.5% 


silicone oil 100 


0.5% 


sorbitan monostearate 


3.0% 


polysorbate 60 


3.5% 


1 ,2-propylene glycol PH 


20.0% 


acrylic acid polymer 


0.5% 


triethanolamine 


0.7% 


demineralised water to make up 


100.0% 



10 



15 



The acrylic acid polymer is suspended in a mixture of demineralised water and 1 ,2-propylene 
glycol. Triethanolamine is then stirred in to give a mucilage. A mixture of isopropyl g^^!^* on 
20 palmitate, silicone oil. sorbitan monostearate and polysorbate is heated to about 75°C and then stirred 20 
into the mucilage, which is also heated to about 75°C. After it has cooled to room temperature, the 
cream base is used to prepare a concentrate with the active ingredient. This concentrate is 
homogenised using a continuous homogeniser, and then added in portions to the base. 

A cream containing 5% of 2-[p-(chlorophenoxy)pbenyl]-2-(1 -imidazolyl methyl) -4-ethyM ,3- 
25 dioxolane may be prepared as follows: 

Composition 

active ingredient 5.0% 
cetyl palmitate PH 2 - 0% 
cetyl alcohol PH 2 - 0% 

30 triglyceride mixture of saturated medium fatty acids 5.0% 30 

stearic acid 3.0% 
glycerol stearate PH 4 - 0% 
Cetomacrogol 1 000 1 * 096 

microcrystalline cellulose 0.5% 

35 1 ,2-propylene glycol (dist) 20.0% 35 

demineralised water to make up 1 00.0% 



The cetyl alcohol, cetyl palmitate, triglyceride mixture, stearic acid and glycerol stearate are 
melted together. The microcrystalline cellulose is dispersed in a portion of the water. The Cetomacrogol 
is dissolved in the remainder of the water and both the propylene glycol and the mucilage are blended 



80 
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therewith. The fatty phase is then stirred into the aqueous phase and the mix is stirred cold. Finally, the 
active ingredient is milled with a portion of the base and then incorporated in the rest of the cream. 

22. Hydrogeis 

A transparent hydrogel containing 5% of 2-[p-(chlorophenoxy)-phenyl]-2-(1-imidazoly I methyl )-4- 
5 ethyldioxolane is prepared as follows: 5 

Composition 

active ingredient 5% 

propylene glycol 1 0—^20% 

isopropanol 20% 

1 o hydroxypropyl methyl cellulose 2% 1 6 

water to make up 1 00% 

The hydroxypropyl methyl cellulose is expanded in water. The active ingredient is dissolved in a 
mixture of isopropanol and propylene glycol. The active ingredient solution is then blended with an 
expanded cellulose derivative and, if desired, perfume (0.1 %) is added. 

1 5 23. Foam sprays 1 5 

A foam spray containing 1 % of 2-[P-(chlorophenoxy)phenyl]-2-(1 -imidazolylmethyl)-4- 
ethyldioxolane may be prepared as follows: 



20 



Composition 




active ingredient 


1.00% 


cetyl alcohol PH 


1.70% 


liquid paraffin (viscous) 


1.00% 


isopropyl myristate 


2.00% 


Cetamacrogol 


2.40% 


sorbitan monostearate 


1.50% 


1 f 2-propylene glycol PH 


5.00% 


methyl parabene 


0.18% 


propyl parabene 


0.02% 


Chemoderm 314 


0.10% 


demineralised water to make up 


100.00% 



20 



25 1 ,2-propylene glycol PH 5.0G76 25 



30 The cetyl alcohol, liquid paraffin, isopropyl myristate, Cetomacrogo! and sorbitan stearate are 30 
fused together. The methyl and propyl parabene are dissolved in hot water. The melt and the solution 
are then blended. A suspension of the active ingredient in propylene glycol is incorporated in the base. 
Chemoderm is then added and the composition is bulked with water to the final weight ("Chemoderm" 
is a registered Trade Mark.) 
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J51 ; - — 

FIIfmg 20 ml of the composition are filled into an aluminium dispenser. The dispenser is fitted with a 
pressure cap and filled with propeilant gas under pressure. 

5 C SE£ capsules containing 200 mg of lp-(phenoxy)pheny.]-2-[1 -(1 H-1 ,2,4-triazolyOmethyll-l .3- 5 
dipxane as active ingredient may be prepared as follows: 

Composition (for 1 000 capsules) 

active ingredient 1 00 9 

lactose (ground) 1 00 9 

1 o The active ingredient and the lactose (micronised) are well mixed. The resultant powder is sieved 1 0 
and packed into gelatin capsules of 0.2 g. 

25 ' T TMets containing 25 mg of active ingredient e.g. 2-[p-(pnenoxy) P henyl-[2-[Ml 2,4- 
triazolyl)methy1]-1 ,3-dioxane, may be prepared as follows: 

1 5 Composition (for 1 000 tablets) 1 5 

active ingredient 25.0 9 

lactose 10°- 7 9 

cornstarch 7.5 g 

polyethylene glycol 6000 5.0 g 

20 talcum 5.0 g 20 

magnesium stearate 1 -8 9 

deminerailsed water Q» s - 

PrBPa ZfZ solid ingredients are first passed through a sieve having a mesh size f^^^ r 2S 
25 active ingredient the lactose, talcum, magnesium stearate and half of the ^ 25. 
The other half of the starch is suspended in 40 ml of water and this suspension is added to a boiling 

9«YC0l in 1 000 mi of water and the mix ture ^^^^ 
the addition of water. The granulate is dried overnight at 35°C, passed through a 1 .2 mm sieve and 
compressed to biconcave tablets of about 6 mm diameter. 

30 Tablets containing 75 mg of active ingredient e.g. 2-[p-(phenoxy)phenyl]-2-[1 -(1 H-1 ,2,4- 30 
triazolyDmethyiKl ,3-dioxane, may be prepared as follows: 

Composition (for 1 000 tablets) 

active ingredient 7 5-0 g 

lactose 100 - 7 S 

35 ' cornstarch 7 - 5 9 35 

polyethylene glycol 6000 5.0 g 

talcum 5 -°9 

magnesium stearate l*8 g 

demineralised water q- s - 
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Preparation 

All the solid ingredients are first passed through a sieve having a mesh size of 0.6 mm. Then the 
active ingredient the lactose, talcum, magnesium stearate and half of the strach are blended together. 
The other half of the starch is suspended in 40 ml of water and this suspension is added to a boiling 
5 solution of the polyethylene glycol In 1 00 ml of water and the mixture is granulated, if necessary with 
the addition of water. The granulate is dried overnight at 35 °C, passed through a 1 .2. mm sieve and 
compressed to biconcave tablets of about 6 mm diameter. 

Pharmaceutical preparations containing another compound of Tables 1 to 1 0 may also be 
prepared in analogous manner. 



10 BIOLOGICAL EXAMPLES 1Q 
EXAMPLE 26 

Action against Puccinia graminis on wheat 



a) Residual-protective action 

Wheat plants are treated 6 days after sowing with a spray mixture prepared from a wettable 
1 5 powder formulation of the active ingredient (0.06%). After 24 hours the treated plants are infected with 1 5 
a uredospore suspension of the fungus. The infected plants are incubated for 48 hours at 95 — 10096 
relative humidity and about 20°C and then stood in a greenhouse at about 22°C. Evaluation of rust 
pustule development is made 1 2 days after infection. 

b) Systemic action 

20 Wheat plants are treated 5 days after sowing with a spray mixture prepared from a wettable 20 
powder formulation of the active ingredient (0.06% based on the volume of the soil). After 48 hours the 
treated plants are infected with a uredospore suspension of the fungus. The plants are then incubated 
for 48 hours at 95 — 1 0096 relative humidity and about 20°C and then stood in a greenhouse at about 
22°C. Evaluation of rust pustule development is made 12 days after infection. 

25 Compounds of Tables 1 to 1 0 are very effective against Puccinia fungi. Puccinia infestation is 25 

1 0096 on untreated, infected control plants. Residual-protective treatment with compounds 1 .1 7, 1 .24, 
2.1 7, 3.1 , 3.6, 3.7, 3.1 33. 3.1 64, 3.1 68, 3.220, 3.267. 3.31 1 , 3.31 4, 4.50, 4.77, 4.81 , 4.90, 4.91 , 
4.93, 4.94, 5.13, 5.14, 5.36, 5.70, 6.8 and 7.7 among others, inhibits fungus attack to 0 — 596. In 
addition, compound 6.8 has a full systemic action (096 attack) even when diluted to a concentration of 

30 ■ 0.00696. 30 



EXAMPLE 27 

Action against Cercospora arachidicola in groundnut plants 

Groundnut plants 10 — 1 5 cm in height are sprayed with a spray mixture prepared from a wettable 

powder formulation of the active ingredient (concentration 0.0296) and infected 48 hours later with a 
35 conidia suspension of the fungus. The infected plants are incubated for 72 hours at about 21 °C and 35 

high humidity and then stood in a greenhouse until the typical leaf specks occur. Evaluation of the 

fungicidal action is made 1 2 days after infection, and is based on the number and size of the specks. 
Compared with untreated and infected controls (number and size of the specks = 1 0096), the 

plants treated with compounds of Tables 1 to 1 0 exhibit greatly reduced attack by Cercospora. For 
40 example, compounds 1.9, 1.14, 1.17, 1.24, 1.26, 1 .27, 2.1 7, 3.6, 3.7, 3.1 1 , 3.1 33, 3.1 62, 3.1 71, 40 

3.1 72, 3.1 76, 3.1 77, 3.22 1 , 3.23 1 , 3.232, 3.234, 3.3 1 4, 4.50, 4.89, 4.90, 4.9 1 , 4.92, 4.93, 4.94, 

5.13, 5.14, 5.36, 5.40, 5.70, 5.71, 5.73, 5.75, 5.76, 5.78, 6.1 and 6.8 inhibit the formation of specks in 

this test almost completely (0 to 596 attack). 

EXAMPLE 28 

45 Action against Erysiphe graminis on bariey 4g 

a) Residual protective action 

Barley plants about 8 cm in height are sprayed with a spray mixture (0.0296) prepared from the 
active ingredient formulated as a wettable powder. The treated plants are dusted with conidia of the 
fungus after 3 — 4 hours. The infected barley plants are then stood in a greenhouse at about 22°C. The 
50 fungus attack is evaluated after 1 0 days. 50 

b) Systemic action 

Bariey plants about 8 cm in height are treated with a spray mixture (0.00696, based on the volume 
of the soil) prepared from the active ingredient formulated as wettable powder. Care is taken that the 
spray mixture does not come in contact with the parts of the plants above the soil. The 'treated plants 
55 are infected 48 hours later with a conidia suspension of the fungus. The infected barley plants are then 55 
stood in a greenhouse at about 22 °C and evaluation of fungus infestation is made after 10 days. 
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Compounds of the formula I have a good residual-protective action against Erysiphe fungi. 
Erysiphe infestation of untreated, infected control plants is 1 00%. Among others, compounds ; 1 .1 , 1.9, 
1 17 1.23, 1.24, 1.25, 1 .26, 1 .27, 2.1 7, 3.1, 3.2,3.6, 3.7, 3.8, 3.1 1 , 3.12 3.26 3 ,127 3 ,133, 3 1 64, 
3 1 68 3.172. 3.176, 3.1 77, 3.1 93, 3.226, 3.231 , 3.233 3*67 3*74. M \\* 1% V£ Vl 6 8 . 
5 4 89 4 90,4.91, 4.92, 4.93, 4.94, 5.13, 5.14, 5.36, 5.40, 5.70, 5.71, 5.73, 5.75, 5.76, 5.78, 6.1, 6.8, 5 
7^3, 7.7 and 7.21 inhibit fungus attack to less than 5%. Compound 4.50 is also effective in soil 
treatment (systemic action) and. when diluted to a concentration of 0.006%. 

EXAMPLE 29 . 

Residual-protective action against Venturia inaequalis on apple shoots 

10 Apple cuttings with 1 0—20 cm long-fresh shoots are sprayed with a spray mixture prepared from 1 0 

a wettable powder formulation of the active ingredient (0.06%. After 24 hours the treated plants are 
infected with a conidiasuspension of the fungus. The plants are then incubated for 5 days at 90—1 uo% 
relative humidity^nd stood in a. greenhouse for a further 1 0 days at I" 
evaluated 1 5 days after infection. Compounds 1 .9, 1 .1 7, 1 .24, 2.1 7, 3 6, 3.7, 3.1 1 4 5 0, 4 81 4 89, 

15 4.90,4.91,4.92,5.13,5.14,5.36,5.40,5.70,6.1 and 6.8 and others inhibit infestation to less than 15 
10%.' Venturia infestation is 100% on untreated, infected shoots. 

EXAMPLE 30 

Action against Botrytis cinerea on beans 
a) Residual protective action 

on Bean plants about 1 0 cm in height are sprayed with a spray mixture (0.02%) prepared from the 20 

active ingredient formulated as wettable powder. After 48 hours, the treated plants are infected with a 
conidia suspension of the fungus. The infected plants are incubated for 3 days at :9 5—100% relative 
humidity and 2 1 °C, and evaluation of the fungus attack is then made. Compounds of Tables 1 to 10 
very strongly inhibit fungus infestation in many cases. At a concentration of 0.02%, compounds 1.1 
1.9 3.6, 3 7, 3.231 , 4.50, 4.78, 5.13, 5.36, 5.40, 5.70, 5.71 , 5.73, 5.75, 5.77, 6.1 and 6.8 are fully 
effective (0 to 5% attack). Botrytis infestation of untreated, infected bean plants is 1 00%. 



25 
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CLAIMS 

1 . A compound of the formula I 



Ar- 




il). 



30 wherein 30 
R^and R b , each independently of the other, are hydrogen, halogen, C,— C 3 alkyl, C t — C 3 alkoxy or 

n,tr °' Ar is phenyl or naphthyl, each unsubstituted or mono- or polysubstituted by halogen, C— C 7 alkyl, 
35 C, — C,alkoxy, nitro and/or CF 3 , . 35 

U and V, each independently of the other, are C — C 12 alkyl which is unsubstituted or substituted 
by^alogen or C, — C 6 alkoxy, or together form one of the following alkylene bridges 

W r>^S_ ; or 0") 



wherein . . 

40 and R 2 , each independently of the other, are hydrogen, C,— C 12 alkyl or C,— C 12 alkyl which is 40 

mono- or polysubstituted by halogen; phenyl or phenyl which is mono- or polysubstituted by halogen 
and/or C n — C 3 alkyl; or are the — CH 2 — Z— R 7 group, wherein 
Z is oxygen or sulfur and 

R 7 is hydrogen, C,— C 8 alkyl or C,— C 8 alkyl which is substituted by C,— C 2 alkoxy; C 3 — C 4 alkenyl, 
45 propyn-2-yl, 3-hak>-propyn-2-yl r phenyl or phenyl which is mono- or polysubstituted by halogen 45 
C,— C 3 alkyl, C,— C 3 alkoxy, nitro and/or CF 3 ; benzyl or benzyl which is mono- or polysubstituted by 
halogen, C, — C 3 alkyl and/or C, — C 3 alkoxy, 
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R,, R 4 and R^, each independently of the other, are hydrogen or C, — C 4 alkyl, the total number of 
carbon atoms in R 3 , R 4 and R 5 not exceeding 6 f and 

R e is hydrogen or C, — C 3 alkyl f 
Including the acid addition salts and metal complexes thereof. 

2. A compound as claimed in claim 1 , of the formula I, wherein Y is — CH= or — N=, each of R a 
and R b independently of the other is hydrogen, halogen, C, — C 3 alkyl, C, — C 3 alkoxy or nitro; Ar is the 
group 




or 




wherein R c , R d and R B , each independently of the other, are hydrogen, halogen, C f 
C 1 — C 3 alkoxy, nitro or CF 3 , U and V, each independently of the other, are Cy 
one of the following alkylene bridges 



3 alkyl, 
12 alkyl or together form 



10 



or 



wherein 

R, and R 2 , each independently of the other, are hydrogen, C, — C 12 alkyl or C n — C 12 alkyl which is 
mono- or polysubstituted by halogen, or are phenyl or phenyl which is mono- or polysubstituted by 
halogen and/or C, — C 3 alkyl, or are the — CH 2 — Z — R 7 group, in which 

Z is oxygen or sulfur and 

R 7 is hydrogen, C, — C 8 alkyl or C, — C B alkyl which is substituted by C, — C 2 alkoxy, or is 
C 3 — C 4 alkenyl, propyn-2-yl, 3-halopropyn-2-yl, phenyl or phenyl which is mono- or polysubstituted by 
halogen, C, — C 3 alkyl, C, — C 3 alkoxy, nitro and/or CF 3 , or is benzyl or benzyl which is mono- or 
polysubstituted by halogen. C, — C 3 alkyl and/or C, — C 3 alkoxy, 

R3, R 4 and R 5 , each independently of the other, are hydrogen or C, — C 4 alkyl, the total number of 
carbon atoms in R 3 , R 4 and R 5 not exceeding 6, and 

R 6 Is hydrogen or C, — C 3 alkyl, 
or an acid addition salt or metal complex thereof. 

3. A compound as claimed in claim 2, of the formula I, including their salts and metal complexes, 
wherein Y fs — CH= or — N=, each of R, and R b independently of the other is hydrogen, halogen or 
Cj — C 3 alkyl, Ar is the group 

"A 



15 



20 



25 




30 wherein each of R^ R d and R e independently of the other is hydrogen, CF 3 or C, — C 3 alkyL and U and V 30 
are as defined in claim 1 or an acid addition salt or metal complex thereof. 

4. A compound as claimed in claim 3, of the formula I, wherein each of U and V independently of 
the other is — C 3 alkyl or together form one of the following alkylene groups 





or 

35 wherein each of R v R 2 , R 3 , R 4 and R 5 independently of the other is hydrogen or C, — C 4 alkyl, the total 35 
number of carbon atoms in R 3 , R 4 and R 5 not exceeding 6 or an acid addition salt or metal complex 
thereof. 

5. A compound as claimed in claim 2, of the formula I, wherein Y Is — CH= or — N=, Ar is as 
defined for formula I, each of R a , R* R c , R d and R e independently of the other is chlorine, bromine, 
40 fluorine, methyl, methoxy or nitro; each of U and V independently of the other is C, — C^ikyl or together 40 
form one of the alkylene groups as defined in claim 1 wherein each of R v R 2 , R 3 , R 4 , R s and R 6 
independently of the other is hydrogen or C, — C 3 alkyl, or R, is — CH 2 — O — R 7 , in which R 7 is 



C, — C 3 alkyl. C 2 — C 4 alkyl which is substituted by C t — C 3 alkoxy, or is C 3 — C 4 alkenyl or phenyl or an acid 
addition salt or metal complex thereof. 



6,A compound as claimed in claim 1, of the formula I, wherein Y I fT^" = n ° r !~ N "' ea0h ° f *' 
and R° independently of the other is hydrogen, halogen or C,-C,alkyl. Ar is the group 




u • „, hn fR R andR independently of the other is hydrogen, halogen, CF 3 ,C 1 —C 3 alkyl, 
25 U a d nd v are as defined indaim 1 . or an acid addition 
Cl 7 3 A compound as c.aimed in c.aim 1 , of the formula i, wherein Y is -CH ^or-N-. 
and R b independently of the other is hydrogen, halogen or C,— C 3 alkyl, Ar is group 

f? 




wherein each or R* R d and R. independently of the * ^ which 1 0 

alkylene groups 

wherein each of R v R 2 , R„ R< and R 6 independent* of the ^^!^^£S^' ** ^ 1 5 
! 5 number of carbon 'atoms in R 3 . R 4 and R 6 not exceeding 6 or ana ^ a dd.t^n sah thereof 

8. A compound as claimed in claim 1 . of the formula I, where n Y is — CH-- or im , eacn o a 
and Rlindependently of the other is hydrogen, helogen or C,-C 3 alkyl. Ar ,s the group 




wherein each of R e , R d and R e independently ^££^T ha '° 9en ' C ^^' 20 
20 C— C 3 alkoxy and in which U and V together are the alkylene group 
1 CH 2 0R 7 

wherein R 7 is C,-C 4 alkyl. C 2 -C 4 alkyl which is substituted by C,-C 2 alkoxy. or is C 3 -C 4 a.kenyl or 
propyn-2-yl or an acid addition salt thereof. f „_„,_ , where i n Y is — CH=. Ar is as defined for 

9. A compound as claimed in claim 1 , of the f ™"^-£™™ n "L\ chlorine or bromine, each of 25 
25 formula I, each of R. and R b independent y of the o* e is hydr ggJSjSMnS methyi. methoxy. CF 3 
R e . R d and R. independently of ^^"^^{^^'^^{^ | s unsubstituted or substituted 
or nitro. each of U and V independent^ r of the oth ^^^ 3 alkyl which forformu)a , in claim 

f Y ^SfifT " StK&r isVogen or Cl -C 3 a.kyl, or R, 

30 1^h£*:X%^ substituted by Cl -C 2 a.koxy. or is 

SSsSSSt^ 1 ' oran 35 

35 ™rj™ 
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C 2 — C 3 alkyl which is unsubstrtuted or substituted by C, — C 2 alkoxy, or together form one of the 
following alkylene groups 



or 



wherein each of R v R 2 , R 3 , R 4 and R 5 independently of the other is hydrogen or C, — C 4 alkyl, the total 
5 number of carbon atoms in R 3 , R 4 and R 5 not exceeding 4 or an acid addition salt thereof. 

1 2. A compound as claimed in claim 1 , of the formula I, wherein Y is — CH= or — N=, R 8 and R b 
are hydrogen, Ar is phenyl or phenyl which is substituted by halogen or methyl, and U and V together 
are a group of the formula 



1 0 wherein R 2 is C, — C 4 alkyl such as methyl or ethyl, or C, — C 3 hydroxyalkyl such as hydroxymethyl or 2- i rj 
hydroxyethyl, or C, — C^alkoxy-C, — C 2 alkyl such as methoxymethyl or ethoxymethyl or an acid addition 
salt thereof. 

1 3. 2-lp-(Phenoxy)-phenyl]-2-[1 -(1 H-1 ,2,4-triazolyl)methyl]-4-methyl-1 ,3-dioxane or a salt 
thereof. 

T & 14. 2-[p-(Phenoxy)-phenyl]-2-[1 -{1 H-1 ,2,4-triazolyl)methyl]-4-ethyl-1 ,3-dioxane or a salt 1 5 

thereof. 

1 5. 2-[p-(Phenoxy)-phenyi]-2-[1 -{1 H-1 ,2,4-triazolyi)methyl]-4-methyI-1 ,3-dioxane or a salt 
thereof. 

1 6. 2-[p-(Phenoxy)-phenyl)-2-[1 -{1 H-1 ,2,4-triazolyl)methyl]-4-ethyl-1 ,3-dioxoiane or a salt 
20 thereof. 20 
1 7. 2-[p-(Phenoxy)-phenyl]-2-[1 -( 1 H-1 ,2,4-triazolyl)methyl]-4-methyl-5-methyl-1 ,3-dioxolane or 
a salt thereof. 

1 8. 2-[p-(Phenoxy)-phenyl]-2-[1 -(1 H-1 ,2,4-triazolyl)methyi]-1 ,3-dioxane or a salt thereof. 

1 9. 2-[p-(Phenoxy)-phenyl]-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane or a salt thereof. 

25 20. 2-[p-(2.4-Dimethylphenoxy)-phenyl]-2-{1 -imidazolylmethyl)-4-ethyl-1,3-dioxolane or a salt 25 

thereof. 

21. 2-lp-(3-Chiorophenoxy)-phenyI]-2-(1-imidazolylmethyl)-4-ethyl-1,3-dioxolane or a salt 
thereof. 

22. 2-[p-(4-Chlorophenoxy)-phenyl]-2-(1 -imidazolylmethyl)-4-ethyM ,3-dioxolane or a salt 

30 there ° f ^ 2-[p-(3-Trifluoromethylphenoxy)-phenyl]-2-(1 -imidazolylmethyI)-4-ethyl-1 ,3-dioxolane or a 
salt ^J*®^ ,3-dioxolane or a 

salt thereof. 

35 25. 2-[p-(3,4-Dichlorophenoxy)-phenyl]-2-(1 -imidazolylmethyl)-4-ethyl-1 ,3-dioxolane or a salt 35 
there( *e 2 -[p-(2,5-Dichlorophenoxy)-phenyl]-2-(1-imidazolylmethyl)-4-ethyl-1,3-dioxolane or a salt 

6r 27. 2-[p-(3,4-Dichlorophenoxy)-phenyl]-2-(1 -imidazolylmethyl)-4-methoxymethyl-1 ,3-dioxolane 

40 or a salt thereof. 40 
28. 2-[p-{4-Ruorophenoxy)-phenyl]-2-(1-imidazolylmethyl)-4-ethyl-1,3-dioxolaneora salt 

thereof. 

29. 2-[p-(4-Fluorophenoxy)-phenyl]-2-(1 -imidazolylmethyi)-4-methyl-5-methyl-1 ,3-dioxolane or a 

45 sa,tth 3o^ 4 5 

dioxolane or a salt thereof. . 

31. 2-[p-<Phenoxy)-phenyl)-2-[1 -{1 H-1 ,2,4-triazolyl)methyl]-4-hydroxymethyl-1 ,3-dioxolane or 

a salt thereof. 

32. 2-[p-(4-Fluorophenoxy)-phenyl]-2-(1 -imidazolylmethyl)-4-hydroxymethyl-1 ,3-dioxolane or a 

50 salt thereof. 50 
33. 2-[p-(4-Fluorophenoxy)-phenyI]-2-[1 -(1 H-1 ,2,4-triazolyl)-m ethyl] -1 r 3-dioxane or a salt 

thereo ^ ^ process f 0 r the manufacture of compounds of the formula I claimed in claim 1 and of their 
acid addition salts and metal complexes, which process comprises 
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A) condensing a compound of the formula II 

Me-<J 



N 



wherein Me is hydrogen or a metal cation, with a compound of the formula 111 

fa 



Ar- 



5 wherein X is a leaving group, or 

B) in a compound of the formula IV 



Ar — 0 




•CH 2 —X 




-CH 2 



no. 



(no. 



(IV) 



10 



converting the carbonyl group into a group of the formula V 

X 

A I or 

C) condensing compounds of the formulae VI and VII 



Ar—0 




N 



and 



? 

):h 2 -ch—ch 2 —Xi 

X 9 — R 7 



(V) 



10 



(VI) 



(VII), 



wherein one of the radicals X 1 and X 2 is hydroxyl or mercapto which may be in salt form, e.g. of the 
formula —2— Me, and the other is a leaving group X, or both X, and X 2 are hydroxyl groups, with each 
1 5 other, to give compounds of of the formula I, wherein U and V together are a group of the formula 1 5 

— CH 2 — CH{CH 2 ZR;) — and R; is a radical which differs from hydrogen, or 



D) condensing compounds of the formulae VIII and IX 

Ar— X 3 



and 




C - CH2 ~\J 



(VIII) 



(IX), 



20 wherein one of the radicals X 3 and X 4 is an O— Me group, in which Me is hydrogen or preferably a metal 20 
cation, and the other is a radical which is replaceable by aryloxy, with each other, or 
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E) subjecting a compound of the formula 



To o 



(X) 



I 

u- 



I 

—V 



to intramolecular decarboxylation and, if desired, converting a resultant compound into another 
compound of the formula I and/or converting a free compound into an acid addition salt, and acid 
5 addition salt into the free compound or into another acid addition salt, or converting a free compound or 
acid addition salt into a metal complex. 

35. A process for the manufacture of compounds of the formula I as claimed in claim 2 and of their 
acid addition salts and metal complexes, which process comprises 



10 



A) condensing a compound of the formula H 

Me 



-<J 



wherein Me is hydrogen or a metal cation, with a compound of the formula III 



Ar—0 




15 



wherein X is a leaving group, or 

B) in a compound of the formula IV 



Ar—0 




C—CH 2 ~ 



<j 



(ii). 



10 



(III). 



(IV) 



15 



converting the carbonyl group into a group of the formula V 

X 

i_4 

by means of reaction with a diol of the formula HO — V 

C) condensing compounds of the formulae VI and VII 



20 



Ar—0 




-U — OH (Vb), or 



and 



C—CH 2 -N S J 
0 0 

\h 2 -ch—ch 2 —x 1 

X 2 — R 7 



(V) 



(VI) 



(VII). 



20 



wherein one of the radicals X, and X 2 is hydroxyl or mercapto and the other is a leaving group X, or both 
X, and Xj are hydroxyl groups, with each other, to give compounds of the formula I, wherein U and V 
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10 



together are a group of the formula -CH 2 CH(CH 2 ZR^)- and RJ is a radical which differs from hydrogen, 



or 



and 



D) condensing compounds of the formula VIII and IX 



AR-X 3 Mil) 



-CH 2 -N rj 



<IX), 



wherein the radical X, is an O— Me group/in which Me is hydrogen or preferably a metal cation, and X. 
denotes a fluoro radSafwith each ot'her, and. if desired, converting a 
compound of the formula I and/or converting a free compound into an ac.d addition salt an > 
addition salt into the free compound or into another acid addition salt, or convert.ng a free compound or 

acid addition salt into a metal complex. . . , , - th ro f_,- nee to anv 

36. A compound of formula I according to claim 1 substantially as described with reference to any 

of ^amples^to 9. ^ ^ manu{acture of compounds of formula I according to claim 34 substantially 

15 as described with reference to any of Examples 1 to 9. „i„i__ -ja ■»« n , *?7 

38 A compound of formula I when produced by a process claimed m any of daims34 35o 37 
39. A peSicidal composition containing at least one compound as cla.med ,n any one of cla.ms 1 

t0 5 ' 4o! A pL 3 rmactut?cal preparation containing at least one compound as claimed in ; any one of 
20 claims 1, 6 to 1 3, 1 7 to 33, 36 and 38 in admixture with one or more than one convenfonal 

Pharmaceutical Qr therapeuticatly combat ting noxious microorganisms which 
comprises applying microbicidal* effective amount of a compound as claimed m any one of cla.ms 1 to 

25 5 ' 1 3 4°2. A method fo^treatment of mycotic infestations, anxiety and/or c|aims 25 

comprises administering a therapeutically effective amount of a compound cte med m any one of cla.ms 
1 , 6 to 1 3, 1 7 to 33, 36 and 38 to a warm-blooded organism in need of such treatment 
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15 



20 
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